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INTRODUCTION. 


The object of this report is to give an account, in such a form as to ^ 
* allow comparisons, of the instruction in mathematics in the Lower 
and Middle Commercial and Industrial Schools in the countries report- '• 
ing to the International Commission on the Teaching of Mathematics. 

The data of this report have been taken entirely from the reports of 
the international commission, except in the cases of Great Britain, 
Germany and the United States. In these cases* certain other sources 
of information, such as official school reports, have been consulted/ 

* Tho countries included in this report are Austria, Belgium, Den- 
mark, Finland, France, Germany, Great Britain, Holland, Hungary, 

Italy, Japan,* Russia, Spain, Sweden, Switzerland, and the United 
States. - 1 

Tho reports of the international commission give a vory brief treat- 
ment of the commercial anjd industrial schools in certain countries, 
and consequently the discussion of the schools of those countries is 
brief in the present report. 

The first part of this report consists of an account of tho schools 
considered, arranged according to countries. This account contains, 
so far as tho facts are available, a brief statement of the organization 
of each type of school, the entrance requirements, length of the course, 
by whom supported, aim of tho school and of the mathematical in- 
struction, courses of study in mathematics, methods of instruction 
in mathematics, preparation of tho teachers, examinations', and 
present tendencies. - . . 

Tho second part gives in tabular form, so far as the facts are avail- 
able, for each type of school in each country the following facts: The 
number of years of previous school attend anco required for entrance; 
the approximate age at entrance; tho number of years in the course; b 
the number of hours a week spent in the school; thcGmmbor of hours 
a week given to the study of mathematics; the course of §tudy in 
mathematics. 

There is given, finally (pp. 94-96), a list of the kinds of schools here 
considered and the terms used as equivalents in this report. 

An account of the teaching of mathematics in tho commercial and 
industrial schools of the United States is given in tho Reports of Com- 
mittees I, II, III, IV, and V of the American Subcommission of the 
International Commission. As these reports are readily available, 1 
it has been thought necessary in the present report to give only a 
brief summary of this work and to refer to the original committee 
reports for further details. , . 


t In the bulletin aeries of the U. fi. Bureau of Education. See Nos. 6-0, 13, 13, 16, of 1911, and 2, 4, 13, 
14. 39. of 1012. 
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Mathematics in the lower and middle com- 
mercial and' industrial schools 

OF VARIOUS COUNTRIES RKPRJESKNTKP IN THE INTERNATIONAL COMUIBSIOK 
ON THE TKACHXNO OF MATHEMATICS* * 


AUSTRIA. 


COMMERCIAL SCHOOLS*.* 

V i 1 

Organisation.— The 'higher commercial schools, wljich are the ones 
discussed in the report, are State schools, and all, apparently, have 
the same course qf study. When the report was written (1910) there 
were 25 of these schools. The course of study is four years. The age 
of entrance is 14 years. There is no unity of requirement as to. prepa- 
ration for entrance into the first year's work. Perhaps one may say 
that the average requirement is the completion of three years in a 
Gymnasium or a Reaischule. This lack of unity in the entrance 
requirements is said to cuuso an unsatisfactory gradation of students. 

.dim of thr ifikhomatica is to be taught- both for its 

disciplinary and for its practical value. Special attention is given to 
applications to pommercial problems. 

x COURSE OP STUDY .13$ MATHEMATICS.* ** ' 

HUT TEAR.* 

Commercial arithmetic. (Three hours a week .) This course includes a review of tbs 
fundamental operations, abridged multiplication and division, accounts, the chain 
rule, and percentage. * 

Algebra. (Allgemeke und politer ho arithraetik.) (Two hours a week.) The 
fundamental operations, measures, multiples, fractions, equations of the first degree 
in one or more unknowns, and ratio and proportion ar a the principal topics studied in 
this course. 

Geometry. (Two hours a week.) Plane and solid gsomotry. 

* ^ SECOND TEAR. (THE STUDENT'S TENTH 

Commercial arithmetic. (Throo hours a week.)' 
equation of -payments, accounts current with interest 

in buying and selling. / 


l cdool *EAJt.) 


Ttiis 


Pir 


1 Berichte fiber den math. Unterrfcbt to ttftteiTefcb, Heft 2: 
WKieren Handebsefmt^D, by U. Dollnaki, pp. 2Ml. Referred to 

* Heft 2, p SO. * 

* In most cams this Is probably the student's ninth school year. 

✓ 






ineludee interest, discount, 
stocks, exchange, and problems 


math, and phys. Unfcerrloht an dm 
Mret^pa Heft 2. 

In some esses It b probably the eighth. 
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10 - MATHEMATICS IN COMMERCIAL AND INDUSTRIAL SCHOOLS. 


Algebra. (Two hours a week.) 
unknown, and logarithms. 


Powers, roots, equations of the first degree in one 


thud mm. (na student's eleventh school mm.) 

Com m ercial arithmetic. (Three hours a week.) Various problepa in exchange* 
stocks, accounts current with interest, and calculation of prices of goods are taken up. 

Algebra*. (Two hours a week.) Exponential equations, progressions, compouitt 
Interest and annuities, and sinking funds. 

. ■ « 

FOUETH TEAK. (THE STUDENT'S TWELFTH SCHOOL TEAK.) * 

Commercial arithmetic. (Two hours a week.) Calculation of pricesof foreign goods, 
stocks, bonds, and exchange. 

Algebra. (Two hours a week!). Probability, annuities, and insurance. 

Methods of instruction l . — The subject matter of the courses in 
mathematics, as the above program shows, is mainly vocational. 
The report gives np examples of the problems solved, and nothing is 
said of their origiri. They are pfobably taken in the main from the 
texts, a list of which is given. Considerable freedom is given the 
teachers in administering the programs, but it is required that the 
work outlined be done. The method of teaching is heuristic. 

Preparation of teachers ? — The problem of finding properly prepared 
teachers has not been solved. Some of tlioso teaeliing mathematics 
are qualified to teach in the upper classes and some only in tho lower 
classes of the secondary schools. Thero is, however, a law, passed 
1907 , that requires that all candidates to teach commercial arithmetic 
shall have completed tho equivalent of tho four lower classes of a 
middle school, and then tho four years’ course in a co^nmercial school; 
this to be followed by two years of satisfactory commercial experience 
in a. large commercial center, and finally the two years of work pro- 
scribed by the minister of education in some higher institution. 

Examinations . 3 — Oral examinations are given from two to four 
times a semester. There is no final examination. Studonts who 
finish the course receive a leaving certificate. 

Modem tendencies . 4 — The modern reform movement in the teaching 
of mathematics has affected the teaching in the commercial schools. 
It is recommended that the notion of function be introduced as early 
as possible, and that it be -made the central point in the teaching of 
geometry. Graphical 'methods should be used. More hours should 
be given to algebra. The instruction in algebra and geometry 
should be connected more closely. The elements of trigonpmetry and 
the. use of the slide rule should be taught. It, is especially to be 
desired that mathematics and the other subjects be more closely 
oonuected. 

*H*tt3,p.*7. . : *IWd., p. 88. »Ibtt.,p ( Mu * Ibid., pp. 3P-I1. 
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INDUSTRIAL SCHOOLS. 

INDUSTRIAL CONTINUATION SCHOOLS^ 


Organisation and aim.— The industrial continuation schools have 
for their problem to give apprentices such necessary theoretical in- 
struction as can not be given in the shop. The students are from 14 
to 18 years of age. There is a preparatory class for those who have 
not completed the Volksschule, or who have not mastered the lan- 
guage in which the instruction is given. The course appears to be 
two years in length. 

The teachers are mainly from the Volksschulen, BOrgerechulen, 
and Mittelschulen. 

There are no final examinations. \ 


Arithmetic. Only those parts are taught that have practical value. There is much 
use of tables in the solution of practical industrial problems. 

Geometry. In the course in drawing some fundamental notions of geometry and pro- 
jection are given. * 

Drawing. The course includes some work in freehand, geometrical, and projection 
drawing, with applications to the industries. 


These courses are given evenings and Sundays. The students must 
have completed their apprenticeship before entering the school, and 
must be 17 years of age or over* ^ 

The instruction in arithmetic follows the same lines as in the indue- ^ 
trial continuation schools. The most important theorems and con- 
structions of geometry are developed intuitively and concretely. 
Special emphasis is placed upon computations of surfaces, volumes, 
and weights. The instruction in projection is based upon observa- 
tion and intuition. 

Part of the teachers are from the secondary schools and part have 
technical training and practice. 


Organization and aim. -The aim of the general trade schools is to 
give the theoretical instruction and tha^iractice which are necessary 
in learning a trade. The requirements for admission are an age of 
at least 12 years and evidence of having completed a courseof study ■' 
equivalent to the first six years of a Volksschule or the first' year of :: i 
a BQrgerschule. The students are as a rule from 12 to 16 years of 7 . M 
age. As the compulsory sc hool age in Austria is from 6 to 14, these ^ 

1 AS®* matbematiaohen Unterrioht in iiiterraich, Haft 4 : Der Unferricht * "'"'I 

an dan gewerhlichen I«hransUlten, by Sohokat Wilhelm Rulf,pp. M-®. Referred to bareatar aa HrftA 1 

•Ibid.,pp. M, flO. 

• Heft 4, pp. 41, 42. , 


COURSE OP STUDY IV MATHEMATICS. 


COURSES FOR MASTERS AND ASSISTANTS.* 


a BN BRA L TRADE SCHOOLS.* 
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IS. MATHEMATICS IN C6M&fEft0lAL AND INDUSTRIAL SCHOOLS. 

Schools offer &n opportunity for preparation for a trade during* the 
last two years of compulsory school age. 

The course is three years in length. 


COURSE OF STUDY IN MATHEMATICS. 

‘ * ' 

FIRST TEAK. (THE STUDENT'S SEVENTH SCHOOL TEES.) 

Industrial arithmetic. Applications of the fundamental operations with integers 
and fractions are made to simple practical problems. 

Geometry. The geometry of this year is closely connected with the geometrical 
and projection drawing. Prom observation and examination of simple solids there 
' is developed knowledge of their lines, angles, and surfaces, and also of the most impor- 
tant theorems of plane geometry. Representation of the principal sections of solids 
are made from models. 

SECOND TEAK. (THE STUDENT'S EIGHTH SCHOOL TEAR.) 


Industrial arithmetic. Positive and negative numbers are Btudied. Cost prices are 
computed from price lists. Selling prices are computed under given conditions as 
f to capital involved and the cost of production. 

Geometry. The course includes the graphical representation of geometrical bodies 
In orthogonal and oblique projection, and also of the plane sections of these bodies. 
Surfaces and volumes are computed and applications are modo to practical industrial 
problems. 

THIRD TEAR. (THE STUDENT'S NINTH SCHOOL TEAR.) v 

• Industrial arithmetic . The subject matter of this course consists mainly of the 
solution of practical problems, and the discussion of such subjects as Government 
bonds, discount, exchange, and of the objects of savings banks and insurance companies. 

Geometry. Plane sections and intersections of solids, and shades and shadows are 
studied. k 

Preparation of teachers . — The instruction is given, as a rule, by 
engineers and by specially prepared teachers from the Burgerschulen. 

TRADB SCHOOLS FOR PARTICULAR INDUSTRIES. 

Organization amd aim . — The aim of the instruction is to assist the 
students in learning a trade. 1 The emphasis here is placed upon 
drawing and the shop instruction. Students must be 14 years of age 
' to enter. The course is three or four years in length. 


COURSE OP STUDY IN MATHEMATICS. 

Arithmetic. The object of arithmetic is to moke the student familiar with the com- 
putations that arise in his trade, especially with those that involve the prices of 
materials and the values of foreign moneys. J 

Algebra is taught to a student if H is necessary for his trade. Emphasis is placed 
upou the evaluation of formulas, the solution of equations, and applications to the 
trades. 

Geometry and geometrical drawing. Drawings of models are made to scale. The 
object of the work is to give the student ability to prepare and to read working draw- 
ings; Practice is given in computing surfaces and volumes. 

PfOjective geometry. The emphasis is placed upon the representations of objects 
upon the three planes of projection and upon the development and computation df 
the surfaces of solids. 


i These Schools differ from the general trade schools just discussed in that the elmjiere is gewtrblkki 
and in the general trade soboola the iflm 1 $ ftwerbUdu Vorbiteung. 



Preparation of teachers . — The. instruction is given by teachers from 
the Volksschulen, Bftrgerschulen, and Mittelschulen, and by engineers. 


SCHOOL^ FOR THB BUILDING TRADES AND THE MBCHANICAL ARTS. 1 

\ .9 

Organization and aim.-r-These schopls have the problem of giving 
instruction to assistants in the building, trades and the mechanical 
arts, and to prepare them for the masters examination. 

For masons and carpenters there are two winter courses and a 
winter preparatory course, and for cabinetmakers, locksmiths, and 
workers in tho mechanical arts there are two winter courses, a summer 
course, and a s umm er preparatory course. 

Each course is of five months' duration. 

In order to enter, a student must be at least 17 years of age, have 
completed his apprenticeship, and be in possession of such knowledge 
and skill as is expected of one who has completed two or three years 
in an industrial continuation school. Those who do not satisfy the 
last condition take a preparatory course. ^ • 


COURSE STUDY TN MATHEMATICS. 

Preparatory course. Tho instruction given here in industrial arithmetic and in, 
geometry connected witj^the work in projection is the same, in the main, as that 
given in the first year of the industrial continuation school. 

Courses for masons and carpenters. — Arithmetic and algebra. The work in arithmetic 
includes a review of squares and cubes, square and cube root, and application!! to 
problems from the trades. The topics studied in algebra are the fundamental open*- 
tions and the solution of equations so far as is necessary for the understanding and w 
use of formulas. - ' 

Qeomdry; Areas and volumes are computed and applications are made to finding 
the volume and weight of various forms used in building. Some elementary work 
is done in trigonometry. 

Courses for cabinetmakers , locksmiths, and workers in the mechanical arts.-*- Arithmetic 
and ge<metry . These courses are the same as those given above, except that the 
work in trigonometry is omitted. The arithmetic and geometry aqp taught with 
special reference to the mjeds of the trades. A second course in industrial Arithmetic 
is given and is the same as that given In the third year in the general trade schools. 

Projection drawing. The course includes plane sections and intersections of Bolids, 
shades and shadows, and practical applications to the building trades and to the 
mechanical arts. ■ . . 

Preparation of teachers . — The instruction is given by teachers who 
have taken both State examinations in the technical high school oi; 
by teachers from the Burgerschulen. . 


SCHOOLS FOR MASTER WORKMEN.* 


• Organization and aim . — These are State industrial schools and 
have for their object to give theoretical and practical trailing to 
men who have had several years of practice and who wish to become 
master workmen or independent operators. 


> Heft 4, pp. 44, 4ft. 





* tbtd., pp. 4ft*49. 
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14 MATHEMATICS IN COMMERCIAL AND INDUSTRIAL SCHOOLS. 

In order (o enter the school, a student most be at least 17 years 
' of age, must have completed the Volksschule, and must have had 
l Beveral years of practice in his tfade. 

I The length of the course is two or two and one-half years., 

COURSE OP STUDY IN MATHEMATICS. 

| The courses in mathematics are not the same in the different schools, 
and the report does not outline them in detail. . The following state- 
| ments* are thought to give fair approximations of the general condi- 

tions as given in the report: 

■ Arithmetic. There is usually one semester of industrial arithmetic. 

Algebra. A course in algebra is usually given which includes the solution of equa- 
tions of the first degree and in some Cases quadratic equations. * . 

! Otometry. The course in geometry extends through one, and in some cases two, 

semesters. Geometrical drawing is sometimes given in connection with the geometry. 

| Trigonometry, The elements of trigonometry are given in p^rt of the schools. 

Projection drawing. In some schools the course in projection drawing extends 
' . through two semesters. Much attention is given to applications. 

Preparation of teachers . — The teachers are engineers or teachers from 
the Mittelschulen. 

THE HIGHER INDUSTRIAL SCHOOLS.) 

I Organization and aim . — The aim of the higher industrial schools is 
to prepare men to fill the important positions in the industries. 
i * The course is four years in length and has three divisions — for the 
building trade?, foi; the chemical industries, and for the mechanical 
industries. > 

Admission is given to those who are 14 years of age and have fin- 
ished a three-class BQrgerschule, or with good standing a three-class 
trade school or the fourth class of a Mittelschule. 

A&n of the instruction in mathematics . — The chief aim of tho work 
in mathematics is to prepare for the study of technical subjects. 

COURSE OP STUDY IN MATHEMATICS. 


E&, 

m 


tan YEAR. (fHS STUDENT'S NINTH SCHOOL YEAR.) 

Algebra. (Five to eight hours a week.) Algebra through quadratics. 

Geometry. (Four to five hours a week.) The course includes a study of rectilinear 
figures, the circle, similar figures, the computation of areas, the trigonometrical solu- 
. lion of right trmnglee, "and an introduction to solid geometry and to the theory of 
projection. 

Geometrical drawing . (Four hours a week.) Exercises in geometrical construction 
and an introduction to the theory of projection are given. 

SECOND YEAR.* (THE STUDENT'S TENTH SCHOOL* YEAR.) 

Algebra, ■ The subjects studied are pdwers and roots, imaginary numbers, loga- 
rithms, equations of the second degree with one or more unknowns, exponential and 

— - - ; 

<H«ft4,pp.4a«. 

•Tbs oottrswoutUnMlbr 'the-chemlosl section are slightly different from those outlined here. Tho 
average amount of time given to algebra, geometry, sod trigonometry In the second year in the different 
\ to be aboutseven hours a week. 
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Indeterminate equations, progressions, compound interest an^ annuities, an<J the 
binomial theorem with positive integral exponents. 

Geometry. The work here includes a short review of plane geometry, the elements 
of graphical computation, and something of solid geometry. . 

Trigonometry. The extent of the course is not given. 

Projective geometry. (Seven to eight hours a week.) The principal topics studied 
are plane sectiohs, intersections of solids, the most, important parts of the theory of 
shadows and perspective, and applications taken from the trades of the students. 

THmD TRUt. (TUB STUDENT'S ELEVENTH SCHOOL Y*AR.) 

“In the third year mathematics comes only in the mechanical-technical division 
and has from two and one-half to four hours a week. Review and extension of the 
material previously studied. Theory of curves: The straight line, the conic sections 
(elements of analytical geometry), the cyclic curves, and the spirals.'’ 1 

Methods oj instruction . — Much attention is given to the discussion of 
formulas, to the notion of a function as it appears in the formulas of 
mechanics, to graphical representation, and to maxima and minima. 
Simpson’s rule is studied in geometry. In the study of curves those 
properties axe developed which are of most importance in* practice. 
Special attention is' given to the cyclic curves and spirals. 

Preparation of teachers . — The instruction is given by teachqft from 
the Mittelschulen or by engineers. 

HkQHBR SCHOOLS FOR THE TEXTILE INDUSTRIES.) 

Organization and dim . — The object of the higher schools for the 
textile industries is to furnish the necessary general and technical 
instruction for those who wish to prepare to become operators or 
officers of textile manufactories. These schools have mechanical 
and chemical departments. 

The length of the courso is four years. 

In order to enter, the student must be 14 years old and have com- 
pleted the thij:d class of a^ Burgerschule, or the fourth class of a 
Mittelschule. 

COURSE OK STUDY IN MATHEMATICS. < 

* naar tear, (the student’s ninth school tear.) 

Algebra. To the solution of equations of the first degree. Logarithms. 

Geometry. Including areas of surfaces and graphical computation. 

Trigonometry. The elements of trigonometry. 

Geometrical drawing. This course includes the construction of rectilineal 1 figures, 
conics, cycloids, evolutes, and introduction to the projection of lines,, surfaces, and 
solids. " . 

SECOND YEAR. (THE STUDENT’S TENTH SCHOOL YEAR.) 

Arithmetic, This is a course in industrial arithmetic. « * ' 

Algebra. This includes a review, logarithms, and quadratic equations in one 
unknown. '♦ 

Geometry , Computations of surfaces and volumes. 

Trigonometry. This includes the solution of right triangles. ' . 


1 Heft 4, p. 51. 


* Ibid., pp, 53, 54. 
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16 MATHEMATICS IN COMMERCIAL AND INDUSTRIAL SCHOOLS. . 


Preparation of teachers. — The instruction is given by engineers and, 
by teachers who are certificated to teach in the higher commercial 
schools. * 

INDUSTRIAL SCHOOLS FOR WOMEN.' 

Organization and aim.—' These schools give instruction to the 
women who are going into the garment-making trades, and they 
1 give also some instruction in the househpld arts. 

The course is two years in length. 

• " The oidy entrance condition given is that a student must have 

reached her fourteenth year. 

COURSE or STUDY IN MATHEMATICS, 
raurr the, (the student's ninth school year.) * 

Arithiketic. (Two hoars a week.) There is a discussion of the lowest necessary 
income for women in the garment-making trade., A comparison is made between 
the wages commonly earned in the locality and the necessary expenses, including 
rent, heat, light, taxes, sickness, life and fire insurance, the use of a machine, and 
other items. There should be practice in mental arithmetic each recitation period. 

, SECOND YEAR. (THE STUDENT’S TENTH SCHOOL YEAR.) 

Industrial arithmetic atid bookkeeping. (Tw'o hours a week.) There is a discussion 
of problems of buying and selling, loss and gain, cost of labor and general expenses, 
and the relations that exist between these quantities. 

Preparation of teachers . The instru^^n is given by Volksschule 
’ and Btirgerschule teachors. Preference is given to applicants who 
have had courses in these industrial schools for women. 

SCHOOLS FOR DOMESTIC SCIENCE. 1 

Organization and aim. — The aim of the KocJi-'u-nd HaushaUungs- 
echvlen is to give courses in cooking and housekeeping. The length 
of the courso is fivo months. In ordor to enlor, a student must have 
reached her sixteenth year. 

COURSE OP STUDY IN MATHEMATICS. 

♦ 

Arithmetic. (Two hours a week.) The principal topics ^studied are the metric 
system with applications to the cost of provisions and other* household necessities; 
computation of household expenses by the day, *veek, month, and year; food values; 

* cost of clothing, furniture, cooking utensils, andf laundry; cost of light and hcfit; 
devices for saving; loss and gaib; and insurance. 

Preparation of teachers . — A t eacher must hold a license to teach in 
* a Volksschulte or a BOrgerschule. Preference is given to applibants 
4 who have attended courses in these schools for domestic scifehce. 


i fief 1 4 , p. 65. 


i Ibid., p. M. 
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BELQIUM. 

COMMERCIAL AND INDUSTRIAL SECTION OPTHEATHfiNfiES ROYAUX. 

Organization . — The ath6n6es royaux are public secondary schools 
with a course of seven years. The pupils enter at the age of 11. 
One division of the school devotee the most of its time to the study 
of the modern humanities. The three upper classes of this division 
are divided into two sections — the scientific and the commercial and 
industrial. 

COURSE OP STUDY IN MATHEMATICS. 

The work outlined below includes only the special work given to 
the commercial &nd industrial section. The remainder of the work 
in mathematics is the same as that given other students in the 
ath6n6es royaux. 

TOTH YEAR. (TH* STUDENT’S TENTH. SCHOOL YEAR.) 

This course deals with financial operations with long periods of time, and includes 
Compound interest, discount, exchange, ^annuities, and perpetuities. Logarithms 
are used. ' 

* SIXTH YEAR. (THE STUDENT’S ELEVENTH SCHOOL YEAR.) 

Theory of annuities and sinking funds. 

SEVENTH TEAR. (THE STUDENT’S TVEJTH SCHOOL TEAR.) ' * 

The study of long-term financial operations is continued, including loans, insurance, 
and public obligations. 

The e coles moyennes of Belgium have general, commercial, indus- 
trial, and agricultural sections, but all of these sections seem to have 
the same mathematical programs. * 1 * * * ■ 

___ N 


— 1 


DENMARK. 

The fifth chapter of the Danish Report % treats the elementary 
technical, commercial, and navigation schools.- These%schools were 
founded first by industrial organizations and technical societies. 
They later 4 came to be controlled and supported wholly or in part by 
the State. 

COMMERCIAL ^SCHOOLS. 

“ The 8 greatest of these schools is the so-called ‘Kobmandsskolen/ 
which was erected in Copenhagen by the ( Verein far Ausbildung 
junger Handelsleute. * (number of students, 2,480 in 1910-11). In 

1 Rapports but l’ansslgnement das matb&natlqnas, -du dasatn at da travail manual dans 1 m dcolm pri. 
malms, las dcoles nonrudaa prlmaires, las dcoles tnoyennes, las atMndes, les colleges beiges, vo l t. dd 
2 ier? 18 . ► . 

1 Bar #athematlkuntenicht In Dinemark, by Pool Heegaard, pp.M-79. Referred to bsaaftv aa DanJsb 
Report 

1 Ibid., pp. 70, 71. 
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the three^-year evening school (school year Sept. 1 to May 31) there 
are divisions for professional subjects and elective subjects. In the 
day school (one year, six hours instruction daily; 24 crowns [about 
16.50] monthly) more preparation is assumed. There is gone through 
in the teaching of arithmetic (in the evening school two hours weekly, 
in the one-year school five hours weekly) pure elementary arithmetic 
( Rechnen ), percentage and interest, reduction of moneys and meas- 
ures, simple and complex calculation, stocks, exchange, and discount. 
There is connected with this institute a commercial school with a 
two-year course, the so-called 'Niels Brocks Handdsakole 1 (arith- 
metic two and .three hours).” 

The evening classes aro being more and more abandoned. 

i 


TECHNICAL SCHOOLS.' 


There is no common prescribed course of study for these schools, 
and the following discussion is, limited to the technical school in 
Copenhagen. This school has six divisions: Evening school, day 
school for builders, machine constructors and electrotechnologists, 
school for painters, and institute for metal workers. 

BVBNINO SCHOOL. 

The instruction is givcil from 4 to 9.30 in tho following subject^: 

Arithmetic and algebra, two winter aem extern, (i hours. 

Plano geometry, one winter semester, G hours. 

Trigonometry, one winter semester, G hours. 

Geometrical drawing, about 48 hours. 

Projection drawing, 84 hours, * 

Persf>octive and vocational drawing. 


DAY SCHOOL FOR BUILDBRS. (TAOBSSCHULB FOR BAUHANDWBRKBR.) 

This school has a course of four winter semestors. The tuition is 
80 crowns ($21.60). “It is assumed that the students have the 
general common-school education and such knowledge of arithmetic, 
algebra, geometry, and geometrical drawing as can be f obtained in 
the evening school. Instruction in mathematics is given in the first 
two courses — in tho first, 12; in the second, 6 hours a weel$. After 
a shoijt review^ of the previous work there are gone through: Jul. N 
Petersen, Aritmetik og Algebra II; 0. Juel, Trigonometri og Storeo- 
metri for tekniske Skoler.” 1 Drawing is given 12 hours a week the 
first semester. „ , 

The instruction in mathmetics and drawing in the Tagessehulen • ’ 
vv der Maschinenkonstrukteure und Elektrotechniker is the same as 
? v that just given. 


i Danish Report, pp. 65-70. * Ibid., p. 65, 
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_A number of examination questions from the above schools are 
given. These are of the usual textbook type. The following 1 are 
examples : 

1 . The following decimal fractions are to be written as common fractions and reduced: 

0.4375; 0.592592 - -*; 1.1290296 

2. Find x in the equation: and prove the correctness of the root 

found by substitution. 

3. Compute: x=*i\ V 1 * 6 * 

v 0.7809 

V Find the surface of a parallelogram with the rides a and b and an angle of 150°. 

6. In a trapezoid AB(*D, where BC and AD are tho parallel sides given: AB«=*14m, 
B0— «19.8m, AC*»25.7m, and /D—67.38 0 . Find the surface of the trapezoid. 

There exist special schools for certain t rades. As an example a * 
school for watchmakers is named, which gives a courso of four years. 
The mathematics includes elementary arithmetic and algebra, geome- 
try, trigonometry, tho elements of analytical geomotry, and of 
differential and integral calculus. 

SCHOOLS FOR AGRICULTURE, FORESTRY, ETC. 1 

AQRICULTURB. 

The higher instruction in agriculture is given in tho Veterinary 
and Agricultural High School (Vcterinar- imd landwirtsch^ftliclie 
Hochschulo) in Copenhagen. Courses are given for veterinarians, 
farmers, surveyors, gardeners, and foresters. Instruction in matheu 
matics is given only in tho courses in surveying and forestry. 

SURVBYORS* COURSES. 1 

There are three courses for surveyors, one of 1$ years, one of 
years, and one of about 1 year. In the first course there are four or 
five hours of instruction in mathematics in the following courses: 

Arithmetic. This coiireo includes mental arithmetic, uao of slide rule and tables. 

Algebra. The principal topics aro permutations and combinations, binomial 
theorem, elementary theory of equations, logarithms, compound interest, and an- 
nuities. 

JVigonometry. This coiirse includes the elements of both piano and spherical 
trigonometry. 

Solid geometry. This course includes theorems concerning lines and planes, poly- 
hedrons, cylinders,- cones, and spheres. 

Analytical geometry.’ This is a course in the elements of plane analytical geometry. 

Xdffcrential calculus. Differentiation of algebraic, trigonometric, and exponential 
functions, indeterminate forma, complete differential, maxima and minima, and 
some applications to geometry aro taken up in this course. 

Integral calculus. This is a course of about the same extent as that in differential 
calculus. * |* 

1 Daniel Report, pp. 6*-07. » IbkU, pp.TO-83. »n>Jd.,p. 80, 
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FORBSTBRS* * COURSE* 1 

The foresters have two courses, one of 1$ years, the other of about 
2 years. In the first course they have four or five hours a week in 
mathematics. They have the same instruction in arithmetic, algebra, 
plane geometry, solid geometry, and analytical geometry as the 
surveyors. They have only the elements of calculus. A course in 
the theory of errors is given. 

INSTRUCTION IN NAVIGATION.* 

This instruction is given in private schools that are recognized 
and supported by the State. Tho examinations are under the exam- 
ining commission appointed by the minister of commerce: There 

are four grades of examination: (1) For seamen making short jour- 
neys; (2) for fishermen; (3) the general pilot’s examination, which 
is also taken by sea captains; (4) tho extended pilot’s examination. 
In all of these an elementary knowledge of mathoinatics is demanded. 
In (2) the examination includes practical computation with integers 
and fractions, proportlfih, the circle, triangles, tho sphere, and lines 
on its surface. Knowledge of tho theorems in arithmetic, plane 
geometry, trigonometry, and solid geometry are required in (3), bift 
no proofs are required. 


FINLAND. 

COMMERCIAL SCHOOLS.* 

The report mentions three kinds of commercial schools, the schools 
for commercial employees (Ecoles pour les Employees do Commerce), 
schools of commerce (Ecoles do Commerce), and commercial insti- 
tutes (Instituts Commerciaux). These schools are under tho control 
of cities or private associations, and if they fulfill certain conditions 
receive partial support from the State. It is said that about one- 
sixth of the time spent in tho schools is given to tho study of mathe- 
matics. 

No entrance requirements are given for tho ficoles pour les Em- 
ployees de Commerce. Tho course of study gives at least 12 hours 
of work a week for 1 or 2 years. The ago of entrance is about 14 
or 15 years. In arithmetic a review of the elementary school courses 
is given, with special reference to the calculation of prices, per- 
centages, and interest. These schools seem to correspond to the 
commercial continuation schools in other countries. 

The ficolea de Commerce require for entrance the completion of 
4he primary school course (six years). The age of entrance is about 

V i Danish Report, p. 83. ■* 3 

* Ibid., p. 71. 

• Rapport sur I'Ensalgnement das Math, dans los £ooles de Flnlande, VIII, pp. 34, 3& ^ Referred to 
LfereaRor as Rapport. 
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18 years. There is a two years’ course. Tho work in mathematics 
includes commercial calculation, tho more important properties of J ' 

geometrical figures, and computations of areas and volumes. 

Students may enter the Instituts Commerciaux if they have com- 
pleted the first five classes of a lyc4c real, 1 or if they, have completed 
the secondary school, a school for girls, or a school of commerce. The 
average age at entrance is 16 or 17 years. Tho courses are two or 
threo years in length. Those schools are coeducational. i 

The students enter the Instituts Commerciaux with some knowl- 
edge of arithmetic, of the fundamental operations in algebra, and tho 
solution of the equation of the first degree in one unknown, and of 
tho elements of plane geometry. Tho course in tho school includes 
political and commercial arithmetic, algebra, with tho solution of I 

equations and applications to annuities and life insurance, and ele- 
inentary geometry. * [ 

The above facts include practically all that is given concerning 
these schools in tho report from Finland. 

INDUSTRIAL AND TECHNICAL SCHOOLS. | 

LOWf-ll i TECHNICAL SCHOOLS (fiCOLES TECHNIQUES INFCRIEURBS.) 

I. The manual training schools (ficoles do Travaux Manuels) 5 are 
usually situated in the country. These aro schools for artisans of 
various sorts and give courses of one or two years. The work in 
arithmetic involves the calculation of prices and of surfaces and 
volumes. 

II. The lower andliigher trado schools (ficoles do M4tiere Inf4ri- 

ctmvs et Sup4rieures) 5 require’ for admission tho completion of the 
elementary school. Tho lengths of the courses aro ono, two, and 
occasionally three years of eight months each. These aro evening 
schools and have for their object to give artisans tho necessary theory 
and practice for their trades. • 3 

The only mathematics given in the Ecolcs Inf6rieures is a review 
of the elementary school course in arithmetic. 

Tho following courses are given in tho Ecoles Sup4rieures: 

Arithmetic, two hours a week the first year. This gives a review of tho elementary 
school course. * J 

Algebra, two hours a week the second year. The fundamental operations and 
equations of the firet degree in one unknown are studied. w 

Elementary descriptive geometry, two hours a week the second yoar. 

VOCATIONAL SCHOOLS (fiCOLBS PROFBSSIONBLLBS).* 

Organization. The requirement for admission is the completion of 
elementary school. The stjytents enter at the age of 13 or 14 
yews. The courses • require from 12 to 2Q hours a week. The 

1 ^Tvi ■ CtWO ‘ wwrk ^ ufrwl ~ , ° r ■*""» irciT T^pp^ 

n«ppoci, VUJ.p.SS. * Ibid., pp. 88, 38. * 
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length of these courses is not given, but it is apparently two years. 
These schools, it seems, are supported by the cities. They have for 
their object to give the students the necessary practical and theo- 
retical preparation for the practice of a trade. There are not many 
of these schools, and they are said to be new in Finland^ 

course or study in mathematics. 

The following courses are given in the f^hools for boys. Only arith- . 
metic is given in the schools for girls. 

Arithmetic. (Classes I and If, five and three hours a week.) This course includes 
a review of the work of the elementary school. extraction of roots, proportion, per-, 
centage, and calculation of prices. 

Algebra, This course extends through equations of the first degree in one unknown . 

Geometry, (Classes I and II, four and two hours a week.) This course takes up the 
elementary theorems, calculation of surfaces and volumes, and problems concerning 
materials used in the ahop*. 

De scriptive geometry. (Class I.) Elementary notions. 

There are no leaving examinations. Moat of the teachers in the 
boys’ schools are technologists ; in the girls’ schools they are women 
primary and manual-training teachers. 

INDUSTRIAL SCHOOLS <£COLES INDUSTR1BLLBS).' ^ 

Organization . — To enter an industrial school a student mpst have 
finished the elementary school and have had one year of practice in a 
shop; or have finished four years of a secondary school, in which case 
do shop work is required. Tho minimum entrance age is 17 years, 
and the average ago of tho students is 23. To complete tho course 
requires two years, six months a year, with 39 qr 40 hours of work a 
week. 

Aim of the instruction . — Tho aim* of these schools is to educate 
skilled workmen and foremen, and preparo mechanics and chauffeurs 
to take the public examination. / 

COURSE OF STUDY IN MATHEMATICS. 

Arithmetic and algebra. (Classes I and II, nix and two hours a week.) This is a 
review of arithmetic with application to vocational problems. The algebra goes 
through equations of the second degree in one unknown. 

Geometry. (Classes I and II, four and two hours a week.) This course includes the 
principal theorems of elementary geometry, calculations of areas and volumes, and 
applications to vocational problems. 

Descriptive geometry. (Classes I and IJ, four and two hours a week.) This is a 
course In the elements of descriptive geometry." 

Mechanics and theory of resistance. (Classes I and II, two and four hours a w eek.) 
This course deals with elementary mechanics and resistance of materials. 

Books used . — The book used in mechanics is specially prepared for 
these schools. The books used in the other coursos are the same as 
those used in the secondary schools. 


{ tf . 
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Preparation of (tachern . — Tho teachers must have had a course in 
a technical high school and have had at least ono year of practical 
work. 


. FRANCE. 

HIGHER PRIMARY SCHOOLS FOR BOYS.* 

Organization . — These higher 'primary -schools for boys are a part 
of the regular public elementary school system. In order to be 
admitted, thb pupils must possess the certificate of primary studies 
and have had, in addition thereto, one year of instruction in the 
higher courso of an elementary primary school. Hence, before entor- 
ing the higher primary school the pupils ha\%had seven years of 
schooling. The course is three years in length. 

Aim -o f inAfrt/rfion.* — Tho students prepare in tho higher primary 
schools to go into industry, commerce, agriculture, and similar voca- 
tions or prepare for certain State examinations! 41 One does not 
take up in the school the apprenticeship of any profession in par- 
ticular, but prepares himself for the intelligent practice of many 
which have, from the point of view of technique, numerous points in 
common; in other words, we put the future worker on a good road, 
in a definite direction (agriculture, industry)/' \ 

COC KHK OP HTt'llY-li; MATH KM ATIC8. J * 

the first year of the courso thf instruction for all students is 
the &uue, but during the last two yearn there are five sections — 
gener.il, agricultural, industrial, commercial, and marit ime. 

FIRST TRAR. (THR -STUDENT'S ETOHTH SCHOOL TEAR) COMMON INSTEUCTION. 

AriiJitnttic * (Three hours with algebra.) Thu course includes the fundamental 
operations, greatest Common divisor, hwt comnion multiple, metric system , common 
and decimal froctiom*, and square root. 

Algtbra* Fundamental operations, limited to applications to dimple problems. 
(Part of the time allotted to algebra in the program in taken for topic* of aritlunetic, 
such a* the rule of three, interest, and discount.) v 

Gfomtiry* (0 no hour a wc k.) The course includes the use of ruler, square, and 
compasses, study of triangles, parallelograms, the circle, constructions, projection — 
the projection of a point, line, plane, and the simpler solids. Applications are made 
to manual training, such as tho work in wood and pasteboard. 

Gtometrunl drawing. 7 Free-hand sketches and drawings to scale of simple geomet- 
rical solids, and later of other objects, such aa the materials and tools used in the man- 
ual-training shop. 

1 Rapports de la Com m i ss ion International*, Sous-Cotnmisakm franoafar, Vol. I, L'Ensrlgnemrat prt- 
matre, by M. Ch. Bloch*, p y 17. Referml to herfuft«T as Vo!. I. 

• Ibid, p. 17. 

•Ibld.,pp. 33-4$ 

<lbfct,p.aa. 

• Ib*d.,p,ttL 
•Ibid., p. 25. 

1 Ibid., p. 27. 
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Experimental geometry . 1 (One hour for two-thirds of a year.) A large variety of 
geometrical models are made from cardboard. Plaster modeling and decoration. 

section or ointu nuravcaoir. 


ArttAmstic.* (Three hours with algebra.) Second year. (The student’s nifith 
' school year.) Ratio and proportion, quantities directly and inversely proportional. 

Third year. (The student’s tenth school year.) Review and supplementary work 
in preparation for examination. 

Algebra . 9 Second year. (The student’s ninth school year.) The course includes 
. the fundamental operations with poative and negative numbers (the general case of 
multiplication and division of polynomials not included); equations of the first 
% degree with’ one or more unknowns, and applications to problems of arithmetic and 
geometry; arithmetical and geometrical progressions, logarithms, compound interest, 
and ann Cities. Emphasis is placed on rapid calculation. 

Third year. ■(The student’s tenth school year.) Review and supplementary work 
in preparation for examinations. 

Geometry.* (One hour.) Second year. (The student’s ninth school year.) The 
topics studied include proportional lines and similar figures, regular polygons, value 
of a, definitions of sine, cosine, and tangent, and formulas relating to the right tri- 
angle, lines and planes in space, polyhedral angles. 

Third year. (The student’s tenth school year.) This year’s work includes areas 
and volumes, similar solids, elementary problems in descriptive geometry, and 
review for examinations. 

Geometrical 1 drawing . 1 (Three hours.) Second and third years. (The student’s 
1 ninth and tenth school fg|re.) There is a continuation of the exercises of the first 
year (geometrical and perspective drawings). Review, with supplementary work, for 
examination. 

aqucultubal section. 


. The programs for arithmetic, algebra, and goometry are the same as, those for the 
general section, less the reviews and the special preparations for examinations. 

Applied mathematic *. 4 (One hour.) Second jrear. (The student’s ninth school 
year.) The course includes a practical study of certain instruments, such as the 
chain, square, graphomotor, compaaB, level, plane table; sketching, measuring the 
distance to an inaccessible point, study of the method of land surveying; practical 
measurements, as of wood, piles of stone or coal, V ago ns and reservoirs; practice in 
methods of weighing. 

Drawing.* (One hour, except in spring.) Second year. (The student’s ninth 
■ school year.) This course includes geometrical drawings and free-hand sketches of 
* tools and parts of agricultural implements. prawing to scale of sketches made in 
the field. 


Third year. (The student’s tenth school year.) There is a continuation of exer- 
cises for the second year. Applications are made to agricultural instruments and 
construction of buildings, such as sheds and stables. 

Mechanics . 4 (One hoar each year.) Same program as the Industrial Section. 


mDusnuu. SECTION. 


The programs for arithmetic, algebra, and geometry include those 
fe ^fpr the General Section, less the reviews and special preparations 
examinations. Two hours a week in the second and third years 


>VoU,p.*7. 




* IMd., p. SO. 
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are given to this common instruction and one hour a week to special 
’ instruction in the following subject matter: 

Arithmetic , algebra, and geometry . 1 (One hour.) p Second year. (The student 1 * 
ninth school year.) Graphical representations of algebraic operations. Definition 
of a function of a variable. Graphical representations of data, such as statistics and 
„ railroad time-tables. Arithmetical and geometrical progressions. Exponential func- 
tion and its repreeentotion by a curve. Logarithms. Slide rule. Measures of surfeces 
and volumes. Applications to exercises from the shop. 

Third year. (The student's tenth year school.) The course includes continued 
use of the slide rule, graphical study of curves of the second degree, construction and 
properties of other curves commonly used in building, and construction of diagrams 
from descriptive geometry for platbands, various kinds of arches, and other forms. 
Review. 

Geometrical drawing* Second year. (The student’s ninth school year.) The 
course consists of some exercises in projection, with applications, according to the 
special-work of the pupil, to work in metal or Wood and sketching and drawing to 
scale. 

Third year. (The student’s tenth school year.) There is a continuation of pre- 
ceding exercises and applications, according to the special work of the pupil, to 
mechanics, electricity, carpentry, modeling, and other subjects. 

Mechanic** Second year. (One hour.) (The student’s ninth school year.) 
Statics, including balanced forces, moments of forces, couples, composition,, resolu- 
tion and substitution of forces, center of gravity. 

Dynamics. There is a study of force, energy, work, friction, simple machines 
and the steam engine. 

Third year. (Two hours.) (The student's tenth school * year ) Section for 
mechanics. The application of the principles studied in the second year to the 
study of the details of the. machines used in the shops. 

Section for builders. A study is made of strength of materials, resistance to flexion, 
crushing, pulling, and similar questions. There is a study in detail of problems of 
construction. - 

COMMEECUI, SECTION. ' 

In both the second and the third year two hours a week are given to arithmetic end 
algebra in common with thegeneral section, and one hour & week to rapid calculation. * 
Rapid calculation* (One hour.) This is a course in commercial arithmetic, which 
includes simplifications and processes employed by accountants, numerous exercises 
for oral and written calculation taken from commercial practice, use of the slide rule 
as a check, and foreign moneys and measures. 

VA&mKC SECTION. 

“The 4 special program of the maritime pection includes certain complements to 
the program of the general section and the application of mathematics to the nautical 
operations.” 

Arithmttic.‘ (One hour each year to arithmetic, algebra, and geometry.)' The 
course includes measures, with special reference to nautical units, lad a consideration 
of the approximate emirs in computation. 

Algebra. “Practical 1 solution of' biquadratic and some* very simple irrational* 
equations.” ^ . r 

Geometry. “Theorems 4 concerning trihedral angles. Sum of the face angles of a 
polyhedron. Sphere. Angle of two great circles. Spherical. triangles.” 
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Trigonometry . 1 (One hour.) Third year. (The student’s tenth school year.) 
This course includes elements of plane trigonometry, -including the fundamental 
formulas and the solution of triangles, and the fundamental formulas of spherical 
trigonometry. 

-AfauricoZ XTutruction* (Two hours.) Second year. (The student’s ninth school 
year.) A study is made of the elements of mathematical geography, nautical signals, 
maritime maps, nautical Instruments,, and tides, with practical exercises. 

Third year. (The student’s tenth school year.) This is an extension of the above, 
with applications to navigation. 

Amount of vocational mathemaHcs in the programs, — The program 
for the section of general instruction obtains jxo distinctly voca- 
tional material. The applied mathematics and the design given in 
the agricultural section are Vocational and the mechanics essentially 
so. One-third of the time given to arithmetic, algebra, and geometry 
in the industrial section in the second and third years i# given to appli- 
cations to industrial questions. The geometrical drawing and me- 
chanics are both vocational in this section. Rapid calculation and 
business applications are distinctive features of the instruction in the 
commercial section. The supplementary work in arithmetic, algebra, 
and geometry in the maritime section contains some topics having 
special applicatipn to navigation; and the nautical instruction is 
applied mathematics so far as it is mathematics. It appears from 
this survey th&t all the special sections get some vocational mathe- 
matics, but that* it either follows the conventional work in arithmetic, 
algebra, and geometry or is taught separately to the particular group 
of pupils desiring it. 

Methods of instruction,. — The official instructions demand that 
the subject matter be kept free from unnecessary theory and tech- 
nicalities, that the instruction be concrete, and 4 that the examples 
be practical. “The course 8 proper will bo of extreme simplicity; 
it will be relieved in particular’ of the theoretical developments in 
numeration and the fundamental operations, and in finding the 
greatest common divisor (method of successive division)." “These 
problems 1 (of arithmetic) will be related to ordinary and social life, 
to commerce, to industry, to the arts, and to agriculture. Questions 
of & purely speculative order should be omitted.” “The teaching 
of . geometry * should be essentially concrete; its aim is to classify 
and to make precise certain notions acquired by observation, to 
deduce from these others, and to show their applications to some 
problems that are found in practice.” 

Examinations} — After the completion of three years' work in 
ihe higher primary schools, the students may take an official exam- 
in&tiqn given at the school for the, certificate of primary studies. 
The m contains several questions in mathematics taken from 
these examinations. With the exception of a problem given to 

,V iVol*lA>. *«- •lWd.,p.M. « Ibid., p. 94, * Ibid., p. 9ft. ' v 
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candidates from the commercial section, the problems am of a gen- 
eral nature and do not involve vocational questions. 

Preparation of teachers . — Th* teachers in the higher primary v 
schools must have the brevet eupirieur, to obtain which they must 
spend three years in a normr’i school and then pass an examination. 

The examination in mathematics includes arithmetic, algebra, and 
geometry. The normal school course gives three hours to mathe- 
matics in the first year, four hours in the second year, and two hours 
in the third year. ' 

* HIQHER PRIMARY SCHOOLS OF THE CITY OF PARIS. 1 ' * 


The higher municipal schools of the - city of Paris give a course \ 
of four years. With the exception of certain students in one school 
who pay tuition, all students are admitted by competitive exam- 
ination and must be between the ages of 12 and 15 yearn. The 
examination in mathematics is in arithmetic, with some geometrical 
applications. The schools have two sections, general and com- 
mercial. 

The course of study in arithmetic, algebra, and geometry in the 
first three years contains about the same material as the course for 
the higher primary schools, but less time is given to mathematics. 
The work of the fourth year is given to a general review and prepara- 
tion for examinations. 

These schools prepare for the certificate of primary studied, for 
the brevet Mimentaire , and for admission to various professional 
schools. 


PRACTICAL SCHOOLS OF COMMERCE AND INDUSTRY.* 

Organization . — There are 28 of these schools in' France. They 
are State schools and not compulsory. For admission students 
m^y present the certificate of primary instruction or pass an examina- 
/tfon similar to the one taken for that certificate. Hence, before 
entering, the student has completed a course of six years in an 
elementary school. The age of entrance*^ from 12 to 13 years. 
The mathematical preparation is a study of arithmetic with some 
applications to mensuration. The students are said to lack profi- 
ciency in the operations of arithmetic. “Their knowledge a is 
vague, confused, and above all they do not possess in the practice of 
calculation skill sufficient to deal with accuracy with the usual 
applications of arithmetic.” The majority of students spend a 
year in a preparatory class before entering the regular three years* 
course. 




1 VoL 1, p. 48. 

4 Rapports de la Commission Internationale, 8ous-Commi«km francabe, Vot. iV, UEmeifneiBent 
technique, by 11. P. Roliet* pp. 7-71. Referred to hereafter as VoL IV. * * 

•IWd.,p.W. 
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These schools hare, an industrial section and a commercial section. 

Aim of instruction .* — The aim of these schools is to furnish “an 
apprenticeship 1 in an industrial or commercial occupation under 
such conditions that on leaving the school the student may be imme- 
diately utilizable in industry or commerce.” 

* The official instructions emphasize the idea that utility should 
be the aim of instruction. In particular, arithmetic should increase 
the. ability to perform the necessary calculations of business ; algebra 
should give ability to understand and apply formulas and to solve 
problems by algebraic methods; ami geometry is to be the basis of 
design and to be used in the solution of practical problems. 

INDUSTRIAL SBCTION. 

COURSES OF STUDY IN MATHEMATICS. 


Arithmetic. f First year. (The student's seventh school year.) (Three hours a 
week.) This course includes the fundamental operations with integers and fractions, 
powers, square and cube root, metric system, measure of time, circumference of the 
Circle, English Measures of length, ratio and proportion, rule of three, and percentage 
and its applications. There is special emphasis throughout on rapid calculation. 

Algebra . 9 Second year. (The student’s seventh school year.) (Two hours a 
week.) This course includes the fundamental operations, equations ofthe first degree 
in one or two unknowns, quadratic equations, simple progressions, and logarithms. 

Geometry* First year. (The student’s seventh Bchool year.) (Three hours a 
week.) This course is a combination of plane and solid geometry, the corresponding 
notions in the two being developed side by side. It includes the properties of tri- 
angles, parallelograms, and circles, and of lines and planes in space. 

Second year. (The student’s eighth school year.) (Two hours a week.) This 
year’s work includes ratio and proportion, similar figures, regular polygons, value of 
*, and length of circumference, surfaces of the usual plane figures and properties, 
surfaces and volumes of the usual solids. [One sees nothing in the outline of the 
course to differentiate it from the usual school course, so far as topics are concerned.] 
Descriptive geometry applied to design .* Third year. (The student’s ninth school 
year.) (One hour a week.) This course includes the projections of points, lines and 
the simpler geometrical solids, intersections of lines, surfaces, and solids; and the 
development of sections of the simple solids. Applications are made to the various 
trades. 



..r* 


• Mechanics* * Third year. (The student’s nin th school year.) (Two hours a week.) 
Principles of general mechanics: The course Includes preliminary notions, compo- 
sition and resolution of forces, moments, weight, center of gravity, equilibrium, 
motion, work; applications of the principles studied to simple machines; falling 
bodies, conservation of work, centrifugal force, simple and compound pendulum, 

- friction, and study of certain mechanisms and simple machines. - 

Applied mechanics: The principal topics are the resistance of materials, hydraulic 
motors, and steam engines. Besides the above, the mechamcians receive instruction 
in their particular fields. ^ 

Geometrical drawing J This is a course in geometrical drawing with special applica- 
tion to the different industries. To this, course are given six hours a week dining the 
first year, seven hours a week during the second, and sevtm hours a week during the 
» j ffrMyear. | . • 

Ff'-'V vl: Bspporta do la Comminton international*, Sons-Cammlssfon Iranc&lM, VoL IV, L^Enselgnentent 
v-V faclmkioa, by If. P. Rollet, p. a*. Etforrvd to hereafter as Vol. IV. 

»n>id.,p. il j 

0WV 1 pp.lG.lT. ' 

* Ibid., pp. 18-34* 
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COMMERCIAL SBCJION. 


Arithmetic and algebra }— Essentially the same subject matter is 
ta en up as in the industrial section, plus a discussion of compound 
interest and, annuities. Three hours a week are given in each the 
first and second years. More time is given to arithmetic than to 
algebra. 


Commerce and bookkeeping.*— Thin -is an extended course in the 
details of the theory and practice of commerce and bookkeeping. It 
deals with such subjects as general methods of commerce, exchange, 
transportation, post and telegraph, banking, boards of trade, insur- 
ance, and business organization. 

Six hours a week in the first year and three in both the second and 
third are given to commerce and bookkeeping. In both the second 
and third years, six hours are given “commercial exercises. x 

The limits of this report will not permit a statement of the details 
of the above courses as they are outlined. It may be said, however, 
that the outlines for the courses in arithmetic, algebra, and geomotiy 
contain in the main conventional material, but that much that is 
purely theoretical is omitted. 

Methods of instruction.— In the report: and in the official instructions 
emphasis is continually placed upon making the instruction simple 
and concrete. In the teaching of geometry 3 it is said that Whenever 
‘it is possible to simplify the instruction without injuring the pre- 
cision or the rigor of the reasoning, the master will hasten to do in- 
experience will give the greatest possible contribution.”- Geometrical 
notions , 4 such as dihedral, perpendicular to a plane, solids and surfaces 
of revolution, are to , be illustrated with familiar objects. The 
different plane and solid figures 6 are to be constructed from wood or 
cardboard. Theorems are demonstrated by the use of these solids. 

In the algebra 5 the theory is reduced to the minimum strictly indis- 
pensable to the comprehension of the usual operations. 

The principles, of mechanics 7 are taught generally “not as demon- 
strable truths, but as incontestable principles of experience and ob- 
servation.” “The instruction* will be above all experimental.” 
For. the dry abstract mathematical demonstrations,* of which the 
sacrifice is voluntarily made, we substitute simple and striking ex- 
perimental verifications.” . - 

(( Problems. The exercises 10 should be as far as possible practical. 

It is above all in the choice of the exercises given that the professor 
of a technical school gives his instruction the really professional 
character .” 11 “In a problem 11 the form of statement itself counts 
for much more than we are inclined to believe. The exercises 


1 Vol. IV, p. 28, 29. 

* Ibid., pp. 29-32. 

• Ibid., p. 41. 


• Ibid., p. 43. r Ibid., p. M, 

• Ibid., pp. 43, 48. « ibid., p. 18.. 

• JbM., p. fll. * Ibid., p. 87, 


» Ibid., p. 38. 
u Ibid., p. 44, 








1 


80 MATHBMAHC8 IK COMMKBOIAL AND INDUSTRIAL SCHOOLS. 

given ought then, as much as possible, to-be based. upon*real condi- 
tions and be adapted to the needs of commercial, industrial, or every- 
day life.” Two examples 1 accompanied by sketches' are given to 
illustrate this point. This remark follows: * 

“The preceding statements , 1 with their practical appearance and 
the sketch given, interest the pupils to a degree quite different from 
that of the problems of the samo difficulty, \>ut with yague state- * 
ments or without conditions really practical.” 4 

Some good suggestions * are given concerning possible sources 
of applied problems in the different trades.* 

The instruction* in mechanics is to be adapted to. the needs of 
the locality, and the problems made as practical as possible. 

Use of books . — The short time 4 given to the instruction and the * 
large classes make it necessary to use a book as a basis for the work 
in geometry. The theory is supposed to be developed in 1 class, the 
student taking notes. The book is used to supplement the notes 
and for exercises. ' 

JfyamiiMtums .* — At the end of the course the students may take . 
an examination for the practical, industrial, or commercial certificate 
of studies. This includes a written examination pn practical arith- 
metic and geomfetry, and an oral one on arithmetic, bookkeeping* 
geometry, mechanics, and technology. 

Preparation of teachers .* — There are special normal sections m the 
School of Advanced Commercial Studies in Paris, and in tho School 
of Arts and Crafts in Chalons-sur-Mame, for the preparation of 
teachers for the. commercial and industrial schools. Students are 
admitted to these sections by examination, and must give evidence 
of a substantial and extended knowledge of mathematics*^ “During 
two years 7 the students follow the courses and exercises of the lab- 
oratory and the shops of the School of Advanced Commercial Stud- 
ies, or of the School of Arts and Crafts, they receive tho general in- 
struction of the school to which they are attached, get the- necessary 
professional preparation, and complete their studies ifcith some 
Bpecial conferences having at the same time a pedagogic and edu- 
cative character/' This work is followed by an examination for 
the certificate to teach the commercial or industrial branches. To 
this examination are admitted, however, any candidates, who may 
have obtained their Reparation in very different ways. 

The teaching of arithmetic in these technical and commercial 
schools is said to be very satisfactory. “ Accepting 8 the influ- 
ence of the technical atmosphere in which they live, the professors of 
mathematics have succeeded in giving their instruction a distinctif^ 
character and in making it practical, without losing eight of the 
educative purpose which is the characteristic of mathematics.” 


• Vol. IV, p. 4S. 


i~' v . . 


* Ibid*, p 08 
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* Ibid/, p. 34. * IbkL,p. 4. 

4 JbkL, pp„ 3-0. * Ibid., p. 6. 
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Tendencies . — In speaking of the instruction in geometry it is said j 
that “the official instructions 1 and the new pianuals of instruction 
are characterized by a twofold change: First, in the mothod; second, 
in the presentation. v 4 

“The reform in method consists in the abandonment oi f he Eucli- 
dian edified for which we substitute a geometry in which the dis- 
placements (rotation and translation) play a preponderan r r61e. 0 

That method has the advantage of being more intuitive and of 
arranging the geometrical facts in an order of increasing difficulty j 
graphically. 

“The roform 'in presentation is characterized by brin g in g into 
closer relation the principles relating to plane figures and those con- l 
cerning figures of three dimensions. This method has for its aim 
to accustom the student to deal with spaco from the beginning of 
his study and to lead naturally to the reading in industrial design.” 

NATIONAL VOCATIONAL SCHOOLS.* 

There are four of these schools in France. They are State schools 
under the control of tho minister of commerce and industry. The 
admission is by competitive examination, and tho candidates must 
bo between the ages of 12 and 15. Tho examination in mathematics 
is limited to arithmetic, and includes only the work covered in the 
higher courso of the elementary primary schools. Tho length of the 
course of study is four years. 

These schools 3 have the samo aims and employ the same means 
as the practical schools of commerce and industry. They have the I 

-advantage of offering a course of four years instead of three, and of 
requiring students to bo a little farther advanced at entrance. The 
course in mathematics contains considerably more material than the 
courso in the practical schools for commcrco and industry. In 
algebra more work is given in logarithms and applications to com- 
pound interest and annuities, and maxima and minima. In geometiy 
an e*tra year’s work is given to geometrical applications and to the 
consideration of the conic sections and some higher plane curves. A 
course is given in plane trigonomotry which includes the solution of 
oblique triangles. There are two years of mechanics giving special 
attention to applications to machines, in particular gas, hydraulic, 
and steam ^notors. 

The work in geometrical drawing extends through the four years. 

In th$ last two years the students are divided into two auctions, one 
for woodwork^ and one for ironworkers, and special applications to 
the trades are made. \ 
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* ! . • 1 
THE VOCATIONAL INSTRUCTION OP OIRLS. 1 

Organisation . — The schools giving this instruction are knowh in, 
Paris as the' Copies professioneUes et mSnagires , and in the country as 
the dcoles pratiques de commerce. The students enter between the 
ages of 12 and 15. The length of the course is three years. The 
schools are under the control of thawninister of commerce, and have 
industrial and commercial sections. -The aim of these schools is 
practical, but the methods of instruction are expected to be such as to 
develop the general intelligence of the students. 

Schedule of hours? — In the country, where these schools are said 
to occupy a more important place than in Paris, the usual schedule 
of hours is as follows: In the first and second years there are 18 hours 
of class work and 24 hours of practical work; in the third year 10 
hours of class work and 32 hours of practical work. 

Hours given to mathematics in the industrial section. " 


/ 

Studies. 

Practical schools 

(country). 

Vocational schools 
(Paris). 

First 

year. 

Second 

year. 

Third 

year. 

First 

year. 

Second 

year. 

Arithmetic 

4 

11 


11 

u 

Geometry 

l{ 

li 

l} 

l} 
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The commercial section gives throe hours a week for three years 
to arithmetic. - 

COURSE OF STUDY IN MATHEMATICS. 

Arithmetic? Considerable latitude in the choice of material is said to be given the 
teachers in the country schools. The courses usually include the metric system, 
greatest common divisor, least common multiple, common and decin&l fractions, 
applications of proportion, the rule of throe, and practical problems. The programs 
for Paris name the additional topics: Interest and discount, foreign moneys and 
measures, problems about surface, volume, weight, and density. In the commerc ial 
section more time is given to commercial problems. 

* Geometry? The course includes the elements of plane geometry, with many con- 
, structions and applications to practical problems. 

Methods of instruction . — Both the topics chosen and the nature of 
the problems show that the work in mathematics is intended to he 
vocational. There are said to be no books well adapted to the 
instruction given, either in arithmetic or geometry. 

* Examinations ? — Oral and written examinations for a certificate of 
studies are given at the end of the course in certain schools. 

Preparation of teachers ? — The teachers are prepared generally in 
the normal section of the Practical School of Havre. 

1 Rapports de la Commission Internationale, Sous-Commis&ion francalsq, Vol. V, I/Enselgnemexit 
profess! one] dee Jeunee fUIes, by Mile. Amiens, pp. 05-76. Referred to hereafter as Vol. V. 

■ Ibid., pp. 65,«7. 1 ■ 

»Ibld.,p.W. 

* Ib(d., pp.7$, 76. 
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GERMANY. 

COMMERCIAL SCHOOLS. 1 
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Kinds of commercial schools.— The following kinds of commercial 
schools exist- in Germany : 1 * . 

A. Commercial college8 (Handelshochschulen) . 

B: Commercial schools. 

. g, 1. Public higher omimercial schools. 

0 2) 0n °-y ear course for young persons with the certificate for one-year military 
service. * 7 

3. Handelsrealschulen. 

4. Public commercial schools which give the certificate for one-year military 

. service. • 7 

5. Private commercial schools which give the certificate for one-year military 
^ service. 

6. One-year cuuree for young persona without the certificate for one-year mili- 

tary service. 

7. Commercial classes in Realschtilen. 

C. Commercial continuation schools. 

1. Compulsory commercial continuation schools, 

2. Noncompulsory commercial continuation schools. 

D. Commercial schools for female employees. 

1. Compulsory commercial continuation schools. 

2. Noncompulsory schools. • * 

(a) Commercial schools and commercial courses* 

(b) Free continuation schools and courses. 

These schools may be grouped according to the'time at which the 
vocational instruction is given into the following classes: * 

1. Those that give the vocational instruction during the apprenticeship: t'ommer- 

cial schools for apprentices. 

2. Those that give the vocational instruction before the apprenticeship: 

(а) After completing the general education: Commercial preparatory schools 

and higher commercial schools. • 

(б) During the general education: Handelsrealschulen. . 

3. After the apprenticeship: Handelahochschulen. 


COMMERCIAL CONTINUATION SCHOOLS . * 


Organization — These commercial continuation schools are sup- 
ported in the main by the State, city, or community. Some-are sup- 
ported by commercial corporations and associations. Attendance is 
usually, though not always, required of merchants* apprentices dur- 
ing the^three years of apprenticeship. 

In order to enter a commercial continuation school a student mus£ 
have completed the Volksschule, or be past the compulsory school 


1 and Hathematlk fan Unterrfaht der Lehnuutoiten, by Dr. B. P< 

J 8 Iv > Heft 6 > °f 0«rman Reports, and b referred to aemfter as Band IV, Heft 6. 

* Ibid., p. 4. ' 

•Ibid., p. A. 

• n>ld., pp. 7^38. 
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age. Entrance examinations are given in German and arithmetic in 
some schools, Candidates not passing these examinations must go 
into a preparatory class. 

The length of the course is three years. In most par# of Germany 
the average number of hours, of instruction a week is 6. In the most 
of the commercial continuation schools of Baden 8 or 9 hours a week 
are given, and in Saxony tho average is 12 hours a week. 

Aim of the instruction . — These are vocational schools, and aim to 
give practical instruction to young people entering commercial life. 
The aim of tho instruction in arithmetic is “the dovelopmont of the 
- ability to carry through tho computations arising in commercial 
transactions, concisely, clearly, accurately, and independently/* 1 
Furthermore, by tho discussion and solution of problems tho students 
should bo given a better understanding of certain phases of commer- 
cial life. Calculation must be mado tho central point of tho instruc- 
tion, and must bo regarded as tho most important part of commercial 
arithmetic. 



COURSE OF STUDY IN MATHEMATICS. 


The following work is prescribed for tho Prussian commercial con- 
tinuation schools.* Tho courses outlined for other States are very 
siipilar to this. 

Preparatory course. (Three hours a week.) There is a review of the fumlnmcntal 
operations with special reference to multiplication, much practice with problems 
involving the German unite of money, volume, and weight, and applications to 
problems from commercial life. 

First year. (Tho student's ninth school year.) (Tw o hours a week.), The journo 
includes applications of the fundamental operations in computing prices; tho most 
Important units of money, volume, and weight used in international commerce; 
examples arising from transactions with the railroads and tho post office; the chain 
rule. 

Second year. (The student’s tenth school year.) (Two hours a week.) The prin- 
cipal topics studied are percentage, interest, discount, equation of payment.", and the 
computation of prices of goods. 

Third year. (The student's eleventh school year.) (One or two hours a week.) In 
this course are studied accounts current, exchange, slocks, and the computation of 
prices of goods. * 

“Besides this graded material * there are to be given occasionally examples from 
the. administration of the municipality and'the State, and from taxation and insur- 
ance." 

“If the preparation of the students is good, an introduction to percentage can be 
given in the first year and accounts current in the second year. If the preparation of 
the students leaves something to be desired, it Is necessary to reduce the material as 
much as possible. V 

Nature of (he instruction . — As the course of study shows, the subject 
matter in arithmetic is that which is supposed to be of most practical 
value, to people who will engage in commercial work. It is made a 


1 Band IV, Baft fl, p. X 
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\ fundamental principle that only such,examples be considered as have ‘ 
practical value. “Questions * * requiring the finding of the time and 
capital in interest and discount, difficult computations with common 
fractions, examples from compound proportion, unusual computa- 
tions with money, etc., are therefore eliminated, and problems con- 
cerning such things as prices must correspond as nearly as possible 
to actual conditions. FVom the practice, for the practice, that is the 
watchword.” 

The official regulations in Prussia recommend that about 10 
minutes a day be given to mental arithmetic, and emphasize the 
importance of rapid calculation, mastery of short methods used in 
practice, and neatness of written work. 

When the size of the classes makes it possible, sections are organized 
for the different branches of trade, in Munich, 1 for example, there 
are the following groups: Banking, transportation, insurance, '.the 
book trade; groceries, farm products, foodstuffs; textiles and other 
kinds of manufactured wares; iron and metal products, glass, porce- 
lain, and others. 

A school will, as a rule, give special attention to the important 
industries of the locality. 

In some cases there is connection between the arithmetic and the ■ 
bookkeeping; and in Prussia an effort is made to have the work in 
* arithmetic supplement the commercial science (Handelskunde). 

The courses are so outlined that the topics discussed each year in 
these two subjects will be closely related. 1 

The methods of teaching in the commercial continuation schools 
are very similar to those in the Volksschulen, as most of the teachers 
in the continuatioYi schools are, or have been, teachers in the Volks- 
schulen. 

Textbooks.— From some observations it would appear that rather' 
general use is made of hooks as sources of problems, and it is said as 
a rule that these books furnish useful and practical problems. 

Preparation of teachers. — “In scarcely any other kind of schools 
does the teaching force have so many different kinds of preparation as 
in the commercial schools — philologists, teachers of German, mathe- 
maticians, also lawyers, political economists, teachers of special sub- 
jects, all grades of teachers from the Volksschulen, merchants, etfe., 
some teaching full time a'hd some teaching part time.” 4 

There seems to be no official requirement in Prussia for the prepa- 
ration of teachers for the commercial continuation schools. In 
1910, 8 out of 241 teach ers teaching full time in these schools (im ! 

1 Band IV, Heft 6, p. 25. r— 

" Ibid.*, p. 20 . , 

« Ibid., p. 35. • 

<Ibid. f p.«. 

• Vflrwittungatwrlcht das kflnjgUch prauarischen T an< 1 aga~rst— inly 1912, p. M. 
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H&uptamt), 207 were professional teachers and 34 were engaged 
in business ; and of 2,137 who were teachers part time {im Nebenamt), 
1,938 were teachers amkJ99 were engaged in business. 

The official requirement for teachers in commercial schools in 
Baden 1 is either (a) the' completion, of the seventh year of a second- 
ary school, two years of practice in business, and at least two years’ 
attendance at a school for the piyparation of commercial teachers; 
or ( b ) admission to candidacy to teach in the elementary schools, 
one year of practice in business, and at least two years’ tt tendance 
at a school for the preparation of commercial touchers. 

In Bavaria J the requirements are the completion of a nine-year 
secondary school, three years of study in a higher institution, at least 
on© of which shall be in a commercial high school, and one year of 
practice in business. Some practice teaching is required during the 
three years of study. 

COMMERCIAL PREPARATORY SCHOOLS.* 

Organization an*! aim . — These schools, which have various names, 
give courses of one year (in Baden one and one-half years) for students 
who have not entered business. These are day schools giving JYom 
24 to 33 hours of instruction a week. The students 4 are said to be 
about the same kind as in the schools for apprentices, and so is the 
aim of the instruction. The same subject matter may therefore be 
used, and the only difference arises in the methods of instruction. 
Since the student's in the commercial preparatory schools have had 
no practical experience, it is recommended that special care he taken 
to make tjio presentation clear and concrete, * ^ 

The entrance requirement is usually the equivalent of the comple- 
tion of the Yolksschule. 

There were *10 of these schools in lie. 1 ninny in 1012. 

<>K HTCDY IN MATHEMATICS; 

JfMmWtr. (From four to ax hours a week > \Tlie student’s ninth school year.) 
As an example of the work done in arithmetic, the report gives the Dresden plan, 4 
which includes compu tut ions with integers and fractions, ratio, simple and compound 
proportion, discount, equation of payments, domestic and foreign exchange, and com- 
putation of prices, 

1 HIGHER COMMERCIAL COURSES.* 

Organization and aim, — The higher coiuniereial courses are usually 
one-year courses, with approximately 35 hours of instruction a 
week. 

i Wordnungablatt d«s pxmlwwfJJcheu oberacbulrata (Karlsruhe, 1907), p. 143. 

* Band IV, Heft 6, p. 70. 

* Ibid. .pp. 39-41, 

«ndd.;pxi. 

4 Ibid., pp. 41-43. 
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Tho entrance roquironient is, as a rule, the possesion of the certifi- 
cate for one-year military service, which means tho completion of 
six years of a secondary school. Hence the^o students have a better 
preparation than those in tho continuation schools, the mathematical 
preparation in particular, including algebra through quadratics and 
plane geometry. The students come, hi the main, from well-to-do 
families, and tho object of the instruction is to prepare them to fill 
responsible commercial positions. 

commit OK STUDY IN mathematics. 

Anthnwfir. (From four to six hours a week, as a rule.) (The MudentVtonth school 
year ) Tho work done in I^cipzig 1 is given as an example. It includes computation 
of prices, percentage, interest, discount, equation of payments, acrouut* current, 
sUx'ks. and various method* of exchange. 

COMMERCIAL REAL SCHOOLS {HANDELSREA LSCHULHN),* 

Organization . — These, are secondary schools, and differ from oilier 
Realschulen in that hi the last throe years special attention is given 
to ^unmercial subjects, such as bookkeeping, commercial arithmetic, 
commercial correspondence, and commercial science (HandcLskunde). 
Elective subjects, such as .stenography, are offered. 

The course is six years in length, and leads to the Certificate for 
one-year military service, 

.Aim- of the. instruction . — The aim of these schools is to give a gen- 
eral education, and at the Same time some vocational preparation, to 
those who will later occupy important positions in commercial life. 

The most important problem for the mathematical instruction is 
said 5 to bo to develop in the student the ability to apply the knowl- 
edge and power he has gained to independent work. 

The instruction in mathematics in the Handelsrcalschulcn differs 
from Unit in other Realschulen in giving commercial arithmetic in 
the last three years, and in giving more attention to commercial 
applications in the courses in algebra. 

] 

COUUSK OK STUDY IS MATHEMATICS. 

Tho following course of study • is tho one outlihod by tho Gorman 
society for commercial instruction. It scorns to bo followed closely 
by tho schools of north Germany, and seems to give a bettor idea of 
the general practice than other courses. Class 1 is the highest class 
in the school. 

CLK9S 3. (THE STUDENT** SEVENTH SCHOOL TEAS.) 

Arithmetic. (Two hours a week.) "Comprehensive review of material previously 
studied with applications to commercial problems. Percentage. Interest. Discount 
and equation of payments." 

1 Band IV, IlsftO, p. 43. * Ibid., pp. 45-63. Mbld., p.63. 


< Ibitl., pp. 03, 03. 
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Algebra, (Pour houroa week with gepmetry.) “The fundamental operations with 
arithmetical numbeJre and introduction to positive and negative numbers. Theory 
of proportion. Equations of the first degree with one unknown.” 

Plane geometry. “Review of the material studied in Quarta. 1 Theory of parallelo- 
grams. Theory of the circle. Theorems concerning the areas of figures (Pythag- 
orean theorem). Computation of the areas of polygons. Problems of construction/’ 

WiM X (TEX SrUDZHT'S EIGHTH SCHOOL TXAX.) 


Arithmetic. (Two hours a week.) “Simple exercise^ ip. calculating the prices of 
goods. Review and extension of the work in discount. Accounts current by different 
methods. Most important facto about reckoning with different moneys. Simple 
problems in stocks/’ 

Algebra. (Four hours with geometry.) “Theory of powers and roots. Equations 
of the first degree in one or more unknowns. Simple quadratic equations in one 
unknown.” 

Plane geometry. “Theory of similarity. Proportionality of lines in the circle, 
division into parts having a constant ratio. Regular polygons, perimeter and area of 
the circle, problems of construction.” 


cum 1. (TBtX NUDIST'S SIX T H SCHOOL TXAX.) 

V \ ^ 

Arithmetic. (Two hours a week.) This course includes problems in stocks and 
bonds and problems dealing with the buying and selling of goods. 

Algebra. (Three hours a^week with geometry and trigonometry.) “Theory of 
logarithms. Practice in computation with logarithms. Quadratic equations. Arith- 
metical and geometrical series and their application to compound interest and 
.annuities.” 

Plane geometry. “Continuation of the problems in Construction/-’ 

Trigonometry. “Elements of trigonometry. Simple problems with triangles.” 

Solid geometry. “Introduction to the perspective drawing of space figures. The 
simple solids and the computation of their edges, surfaces, and volumes. ” 

Preparation of teachers . — The preparation of the teachers in these 
schools is similar to that of the teachers in other secondary schools. 

Methods of instruction. — The methods of instruction are similaryto 
those , used in other secondary schools. 

Examinations. — At the end of the course the students take the 
examination for the certificate for one-year military service. Besides 
examinations in other mathematical subjects, there is included for the 
v . students from the Handelsrealschuleft an examination * in com- 
mercial arithmetic. 


INPUSTRIAL SCHOOLS. 

INDUSTRIAL CONTINUATION SCHOOLS,* 

Organization . — The industrial continuation schools are generally 
organized and supported by the municipalities. The State has the 
, right of supervision and sometimes furnishes aid. 
m'-^The'-'ahn of -these schools is to furnish theoretical instruction to 
^tic^d\uing their apprenticeship. Many schools have well- 

y-fl 1 ■ ~ * -y — ; — t-.-. - — — — — — • 
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equipped, shops and supplement the theoretical instruction by shop- .f 
work under skilled mechanics. The length of the course is three J 
years as a rule. In Prussia the nujnber of hours of instruction a 
week is usually six. In southern Germany the number of hours is 
often more than this, being nine in many schools in Munich, for - 
example. 

Attendance in these schools is usually required of apprentices. 

Usually when the number justifies it the students are classified 
for instruction according to trades. Berlin, 1 for example, is divided 
into 10 districts. The schools of each district are organized to take / 
care of the industrial needs of the locality, and each school has a 
number of classes for different trades. 

Aim of the mathematical instruction . — It ;s intended to make the 
mathematical instruction as practical as possible. The courses are 
planned to give the apprentices the instruction that is applicable to 
their particular trades. . ! 


* COUBSB OF STOTT, IN 'HATOBKATTCA. 

The cottrses of study differ widely in different places and for 
different trades. Some typical courses are given. 

The following work is outlined for machinists in Munich.* The 
outline divides the course in arithmetic into practical, geometrical, 
and technical arithmetic (bflrgerliches, geometrisches, and technisches 
Rechnen). 

TOUT CLASS, (m RODENT'S NINTH SCHOOL THAN.) 

Arithmetic. (One hour a week.) The principal topics studied are the earnings of 
apprentices and laborers, living expenses, savings institutions and the interest paid 
by them; quadrilaterals, triangles, polygons, circle, ellipse, and the Pythagorean 
theorem;, problems concerning materials and problems from physics, if time permits. 

SECOND CUSS. (THX STUDENT'S TENTH SCHOOL TEAK.) 

Arithmetic. (One hour a week.) This course takes up problems concerning con- 
tracts; prism, pyramid, cylinder, cone; applications to machinery, such as cogwheels, 
pulleys, and other apparatus in the shop. 


TtaxD ola as. (tax rodent's eleventh school yeae.) 

Arithmetic. (One hour a week.) This year's work includes problems about con- 
tracts, taxes, and insurance; frustums of pyramids and cones, sphere and spherical 
segment; applications to machinery. 

fOOETH TEA*. (THE STUDENT'S TWELFTH QOHOOL TEAS.) 


Arithmetic. (One hour a week.) This course includes the computation of surfaces 
by transforming them approximately into simpler forms; simple determinations of 
the center of gravity and of the volume* of solid* of revolution, and mechanical power 
and efficiency of machines. ' . 


1 Band IV^Hsft 5, p. 88. 

I 


* Xbfcl., p. 48. 
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The next following program 1 is given ip the Gewerbeschule, in 
Carlsruha, to tinnere and plumbers'. 

von than. (tax aroDjarr’s ninth school than.) 

Arithmetic. (One hour a week.) This work in divided into industrial arithmetic, 
which includes computation of the volumes and surfaces of forms met with in the 
trade, and use of technical tables; and business arithmetic, which takes up percentage, 
discount and rebates, profit and loss, wages, and cost of goods, including transporta- 
tion and other expenses. 

/ Applied geometry, (One hour a week.) This rotate includes a discussion of various 
solids, their lines, angles, and surfaces; examples of solids arising in practice, as the 
cylinder from rolling, turning, boring, molding, drawing, and bending together; 
practical use of instruments, as the straight edge, plumb line, water level, bevel, 
stencil, micrometer screw, calipers, and compasses; and the elementary geometrical 
constructions and their applications to problems coming horn the trades. 

Projection. (Two hours a week.) This course consists mainly of practical appli- 
cations. 

(m student's norm school txax.) 


Arithmetic . (One hour a week.) The prinbipal problem staken up in industrial 
arithmetic are computations of surfaces, with applications to roofs, heating apparatus, 
; and various kinds of material; areas of cross sections; finding one dimension when 
the volume an& two dimensions are given; square root and the use of technical tables; 
ahd in business arithmetic the principal topics are interest, moneys, commercial 
paper, and percentage applied to questions of profit and loss and expense. 

Applied geometry. (One-half hour a week.) This course consists mainly of such 
problems of construction as the construction of ellipses, tangents to circles, dividing 
a line into parts proportional to given lines, drawing given figures to scale, and prac- 
tical applications. 

THUD THAH. (THX STUDENT'S KLXVKNTH SCHOOL TXAB.) 

Arithmetic , , (One-half hfrur a week.) The principal topics studied are exchange 
and accounts current ; estimates and operating expenses. 

There is a course of bookkeeping running through the three years. 
The time given to it seems to be about one hour a week. A course 
of one hour a week in applied physics and mechanics is given in 
the third year. 

The following courses are offered in the Gewerbeschule * in Frank- 
fort on the Main. This is not a oqmpulaory continuation school, 
but apprentices with approved preparation may attend this school 
in satisfaction of their requirement to attend" a continuation school 
during apprenticeship. The courses outlined below are for such 
apprentices. 

KNDURXIAL ARITHMETIC. 

r Pxrti year . (The student’s ninth school year. ) *Thia course gives practice in calcu- 

lation with integers and fractions with applications to problems from industrial life. 

• Second year . (The student’s tenth school year.) A study is made of percentage and 
|foi applications, insurance, taxes, partnership, alligation, and examples from statistics. 
^ThM.year^ (The student’s eleventh school year.) This course includes problems 
^fiom the , imperial insurance ordinance, fire, life, and accident insurance; wages; dis- 
counts, cost of materials, expenses; computation of surfaces and solids. 

/< ; A course in algebra or geometry may be substituted for the last course. 

■V " _ 1 ■ ' . 1 p ~~ — . — — . 

a, pp. 46 - 49 , , * LahrpU&a dar stidi : Qswarbtacfnileln Frankfurt am w**", p. 12. 
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The following courses 1 in mathematics, open to masters, assistants, 
and apprentices, are also given in the Gewerbeschule in Frankfort on 
the Main. Each courje is given two hours a week. 


I. “Introduction to algebra. Addition, subtraction, multiplication.” 

II. “Negative numbers. Division. Simple equations of the first degree in one 
unknown. Powers and square root.” \. 

III. “Review of powers, extension of the th< y of roots. Equations of the first 
degree in several unknowns. Problems (eingekleidete Aufgaben). Pure quadratics.” 

IV. “Extension of the material treated in the third course. Quadratic equations. 
Powers with fractional and negative exponents. Logarithms.” 

osomnr. 

I. “ Plane geometry: The straight line and the angle. Congruence of surfaces. The 
most important theorems concerning the triangle, parallelogram, and trapezium.” 

II. “ The most important theorems concerning the circle and constructions involving 
the circle. Calculation of areas. Proportionality. The Pythagorean theorem and 
its applications. Problems of construction.” 

III. “Theorems concerning s i mil a r triangles and quadrilaterals. Proportion 
applied to the circle. Regular polygons. Circumference and area of the circle. 
Solid geometry: Relations of points, lines, and planes in space.” 

IV. “The most important theorems of solid geometry. Calculation of surfaces and 
volumes.” 

niooNOMmT. 

I. “The trigonometrical functions. Practice in the use of logarithmic and trigo- 

nometrical tables. Calculation of right angled and isosceles triangles, and rectangle®. 
8ine theorem. Cosine theorem. Tangent theorem. Formulas for areas. Calcu- 
lation of oblique triangles.” * 

II. “Gomometry. 8ums and differences of functions. Problems from practical 
geometry (geodesy, building, construction of machines) as well as from mechanics and 
physics.” 

MATHEMATICAL ZXXEOBM (MATHX1CAH8CHX ObUNOKK). 

“Solution of problems from algebra, geometry, trigonometry, mechanics, chosen 
according to the callings and previous preparation of the students.” 

Nature of the instruction in mathematics — The chapter entitled * 
“The method of the mathematical instruction in the industrial con- 
tinuation schools,” in Band IV, Heft 5, of the German reports, gives 
more attention to recommendations as to how mathematics should 
be taught than to descriptions of actual conditions, although it gives 
official directions from different places. 

In this chapter emphasis is placed upon the need of mental arith- 
metic and of much practice in computation, the importance of clear, 
concrete presentation, and upon the care that Bhould be used in the 
selection of practical problems. 

“ The theory must be made clear to the studept by Bimple methods 
that are adapted to his Btage of development.* The mathematical 
experiment must^lay an important rOle in the continuation school.” 

5 Ubrplliw <J«r it&dt. OmrtMehato In Frankfort am Main, p. 4 . i Bud IV, Haft A, p. 64. 
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“In the firet place the student must learn to compute.” 1 “In every 
recitation period in arithmetic about 10 minutes should be given to 
mental arithmetic.” It is not intended, however, that only mechani- 
cal skill be developed. Emphasis is placed upon clear thinking. 


from which problems are taken. 

The Berlin program a states that the study of, algebra should 
begin with the calculation of surfaces and volumes; that is, algebra 
should not be begun as an abstract science, but as an extension of 
arithmetic. The German report recommends that algebra be begun 
with the Btudy of the equation, and that the fundamental operations 
be developed by using thent in the solution of equations. Algebra is 
to be considered only as a tool, and is to be developed from that point 
of view. 1 

Some schools attempt to make the instruction in mathematics 
more practical by giving courses called math&matische (Jbungen, The 
outline of such a bourse, which is offered in the Gewerbeschule in 
Frankfort on the Main, is given above. The present writer attended 
a recitation in this course. The students, about a dozen young men, 
' were working on problems in different subjects — algobra, geometry, 
mechanics. The teacher passed around the room, assisting and cor- 
recting. The teaching was well done, and the problems seemed well 
chosen. As the students were working independently of each other, 
each had an opportunity to make whatever progress he was able. 
The exercise seemed to be a very valuable one. 

The students in the continuation schools do little or no school work 
outside of the classroom. Hence all of the solutions of problems, as 
well as the presentation of theory, must be. done in the classroom. 


tinuation schools. In 1913 there was opened in Charlottenburg a 
school for the training of teachers for the industrial schools. Short 
courses for teachers and practical mechanics are given in different 


The courses of study outlined above will give an idea of the topics 


The problems are usually worked in notebooks and kept by the stu- 
dents* 


Preparation of teachers } — Prussia is only beginning to attempt a 
solution of the problem of preparing teachers for the industrial con- 


’ parts of the Kingdom. These courses usually continue for 14 days, 


and the most of the time is given to the discussion of methods of 


instruction. 


’ A' ■ ^ ' 

; teachers who were teaching full time, 362 were professional teachers 
And 137 were nr&cticinf? a trade: and of 14.823 who were teaching 

■e prac- 


In 1910 in this industrial continuation schools of Prussia, of 499 



T,' ' ' V v : 4 -! • ™ 1 «* t - i!.^" 

GBBHANT. 4$ ; 

South Germany is far ahead in the preparation of teachers for the 
industrial schools. We will take) as an example Baden. 

In Baden 1 a position as a teacher in an industrial school can only 
be obtained after passing a preliminary and a principal examination. 

In order to be admitted to the preliminary examination, the candi- 
date must have completed a course equivalent to the completion of 
the seventh year' of a secondary school (which means 10 years of 
schooling); and also the first three semesters of the course for indus- 
trial teachers in the Baugewerkeschule in Carlsruhe; to be admitted 
to the principal examination he must have had one, or in some cas«« 
two years of practice in a trade, and have completed the course of 
three and one-half years for industrial teachers in the Baugewerke- 
schule in Carlsruhe. The mathematics in this course includes: * 
Algebra through quadratic equations, arithmetical and geometrical 
series, logarithms, compound interest and annuities, combinations, 
the binomial theorem, and elements of maxima and minima; plane 
solid, descriptive, and practical geometry; trigonometry, including" 
the solution of the general triangle and -applications; elements of. 
analytical geometry; geometrical drawing; and mechanics. 

In the last two years there is one hour a week given to introduc- 
tion to the practice of teaching in industrial schools. 

Some graduates of the middle technical schools become teachers. 

There is in Stuttgart a one-yoar course to prepare such persons for 
teaching. Another source of teachers for the industrial schools is 
the technical high school. 

Textbooks . — Books are rather generally used as sources for prob- 
lems. Some of these texts are said to bagood and to furnish material 
that is really vocational. A list of tc*ts is given in Band IV, Heft 5, 
page 149. 

TRADE SCHOOLS FOR THE AfeTAL INDUSTRIES.* 

These are schools with courses of two or three years. They differ 
from continuation schools in that they give more theoretical instruc- 
• lion » occupy all of the student's time, and in two or three years give 
the apprentice the theoretical and practical instruction that a trade 
demands. “The schools 4 are, in the proper use of the word, schools 
for apprentices, as wo find them in America, where the students get 
thorough theoretical instruction along with their shop training. 

They take the place at the same time of the apprenticeship period 
and the continuation school." 

As the students have only the preparation of the, Volksschule, the - 
methods of instruction must be simple and concrete as in the con- 
4 tinuation school. ’ \ 

‘Verordnimgsblatt des croeshertoglichen Oberseholrftta (1007), p. 147. ' 

* Gnwhenogllcfa Badbche Baopwertaeschub, Frogramm (190&-10), pp. ao-s*. 

* Band IV, H«ft 5, pp. 101-100. 

* Ibid., p. 10L ' - . ; 
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The subject matter of the courses in mathematics is said to be 
limited to the things that are most essential for the mechanic. 

The trade school in Schm&lkalden 1 * offers the following courses in 
mathematics. This school gives a coufee of two years. 


Arithmetic. (Two hours a week the first year, one hour a week the second year.) 
(The student's ninth and tenth school years.) This includes a review of the funda- 
mental operations with integers and fractions and applications to technical problems; 
unite of money, weight, and volume; simple and compound rule of three; percentage, 
Interest, discount, alligation; insurance; commercial paper. » .. 

Five hours a week the first year are given to the following subjects: 

Algebra. Algebra through quadratics with many problems, particular attention 
being given to the use of formulas. 

Qecmetry. This includes the elementary notions oh plane geometry so far as they 
are important for the trade instruction or for practice; applications which involve 
•. the calculation of surfaces, volumes, weights, and the use of tables. 

Trigonometry. Thu includes the trigonometrical functions and the solution df the 
right triangle. 

A course in elementary mechanics is given three hours a week for one and one-half 
yean. ■ r * * 

FACTORY SCHOOLS (WERKSCHULHN).?* - 


The Werkschulen are schools maintained by various industries for 
the purpose of furnishing thoorotical and* practical instruction to 
their apprentices and other employees. In 1910 th&re were 75 such 
schools, with 7,647 students. 

There are many varieties of these schools as to the grade and the 
ri&ture of the instruction. The most of them belong to a, group “in 
which is given along with general practical education, comprehensive 
trade instruction/* 

The courses 3 outlined below are those for the machine makers in 
the Workschule of the firm of Ludw. L6we & Co., in Berlin. .The 
length of the apprenticeship of the machine makers is four years, 
and there are courses in the Werkschule corresponding to each of 
these years which the apprentices must ajttend. 


CLASS III. 


Arithmetic. (One hour.) This includes a review- of the fundamental operations, ' 
with applications to cost of materials, wages, savings, and insurance. 

Qecmetry. (One hour.) This deals mainly with theorems concerning triangles 
and quadrilaterals and with constructions. 


GLASS II. 


Arithmetic (One hour.) There is a review of decimal fractions and the metric sys- 
tern, and then a study of such topics as interest, wages, expenses, cost and transpor- 
. tarion gl material, and the size, lighting, heating^and ventilation of the workroom. 
Qecmetry . (One hour.) This course includes theorems concerning the circle, 
areas of polygons, and the Pythagorean theorem. 

Algebra. (One hour.) The fundamental operations. 

W-; . : * Band IV, Heft A, pp. 103>JU)3. . . * Ibid., pp. 40-64. »lbld., pp. W, 00. * 
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Geometry , . The number of hoiufe is not given. The principal topics are the areas of 
quadrilaterals, proportion, division of a line into proportional parts, and similar 
figures. 

Algebra. The number of hours is not given. This includes a study of fractions, 
proportion and its applications, equations of tho first degree, powers, square root, 
irrational ^nd imaginary numbers, equations of tho second degree in one unknown, 
and applications of these topics to practical problems. 



hiyetic and' algebra. Tho number of hours is imt given. This is a course in 
practical calculation and tho application of formulas. 

EVENING AND SUNDAY CLASSBS FOR ARTISANS.' 


The tr^do schools so fur discussed havo been for apprentices. The 
evening and ^Sunday classes now under discussion are for men who 
h$vo finished their apprenticeship and wish to extend the lines of 
instruction started in tho continuation school. In tho small cities 
these classes may ho connected with the continuation schools, but in 
the larger cities they will generally be in separate schools or be con- 
nected with middle technical schools. 

The student can generally choose whatever course he desires, pro- 
vided he has the necessary preparation. Tho tuition is usually very 
small. As to previous schooling, tho student will, as .a rule, have 
completed an eight-year course in tho Volksschule and a three-year 
course in the continuation school. * 

The methods of instruction aro similar to those of the continuation 
school. 

The courses outlined below are offered in tho Handwerkerschule in 
Berlin. 1 Each course seeois to bo one-half a year in length. 


Arithmetic. (Four hours a week.) There is a review of common and decimal frac- 
tious with applications to business problems and to the calculation of areas and vol- 
umes. The more advanced students are given problems from tho trades and the use 
of mathematical tables. 

Algebra. (Three successive courses, each two hours a week.) First course: The 
fundamental operations and easy equations of tho first degree. Second course: Equar 
tions of the first degree, with one or morp unknowns, positivojntegral fjowers, square' 
roots. Third course: Powers, roots, equations of tho second degree, logarithms. 

Geometry. (Three successive courses, each two hours a week.) First course: Plane 
geometrv — triangle, parallelogram, and circle. Second conree: Similar polygons and 
calculation of areas. Third course: Lines and planes; solids, their surfaces and 
volumes. 

Trigonometry. (Two hours a week.) This includes a study of trigonometric func- 
tions and the calculation of the areas of plane figures. 

Higher mathematic*. (Two hours a week to each course.) First course: Introduc- 
tion to analytical geometry, differential and integral calculus. 

Mathematical exercises. These are courses which take up the solution of problems 
from mathematics, physics, mechanics, and the mathematical treatment of problems 
from practice. 

» Band IV, Heft 6; pp. 106-128. * Ibid., pp. 116, 116. . 
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Geometrical drawing. (Four hours a week.) This is an elementary course in this 
subject; 

Projection. (Four hours a week.) This includes the representations of solids in 
vtfioue positions, plane and curved Sections of solid s, and simple cases of the intsr- 
sections of solids. 

Projtd tw geometry, (f^our hours a week.) This is a course in the fundamentals of 
projective geometry with Applications. 


Organization and aim . — There is a great variety of middle technical 
schools in Germany, and the report Btates that only certain typical 
ones are chosen for discussion. 

Of the middle technical schools, some aro State, some aro private, 
and some are municipal schools. 


These schools prepare their students to take such positions 
heads of technical industries, officials in technical bureaus and in tech- 
nical departments of the Government, and industrial engineers . 3 The 
greater part of the graduates go into private industry . 5 

Tuition is charged in thoso schools. 

The official programs of Prussia, Hamburg, Nuremburg, and Wurz- 
burg provide for a course of four half years; those of Bremen, Carls- 
ruhe, and Stuttgart, fivo; and that of Strassburg, three. 

• Entrance requirements .* — The entrance requirements art', as a rule, 
the following: The student must have the certificate for one year, 
military service or have' completed a certain class in a secondary 
school; or have completed the Volksschulo and a preparatory class 
in the middle technical school; or take an entrance examination 
which includes the elements of mathematics and science and free- 
hand drawing. In all cases one or two years of practical shopwork 
is required. 

The students * who have the certificate for one-year military service 
usually have as mathematical preparation algebra through quadratic 
equations, and. plane geometry, including similar figures and the cir- 
cle. Some of them have studied logarithms, plane trigonometry, 
induding the solution of the right triangle, and the calculation of the 
surfaces and volumes of the simpler solids. 111 

The other group of students , 6 those coming from the Volksschule, 
have had, as a rule, longer practice in the shop and have had consid- 
erable technical arithmetic in the continuation school. The elements 
of algebra and geometry are taught in some of the Volksschulen^nd, 
as we have seen, there are usually courses in algebra and geometry* 
offered in the continuation schools. In certain middle technical 


MIDDLB TECHNICAL SCHOOLS.) 
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schools the students coming from the Volksschulen must go into a 
' preparatory class, and in other schools the students from the Volks- 
schulen and those from the secondary schools are put into separate 
j classes. 

Aim of the instruction in mathematics. — Mathematics 1 is regarded 
throughout as a tool. It is simply to furnish the knowledge neces- 
sary for tho solution of technical problems. The student must be 
put into a position to-be able to attack and solve the problems that, 
lie will meet in his work. The choice of subject matter and of meth- 
ods of instruction must be determined by this end. It does not follow, 
j however, that tho instruction is to bo purely formal. 

“The highest and most important aim of the teaching of mathe- 
i matics in the technical school will always be to bring up the student 
| to that power and maturity of thought necossary to recognize the 

quantitative relations affecting tho solution of a given practical 
problem.” 3 

COURSE OK STUDY IN MATHEMATICS. 

j The course of study of the Prussian Higher Maschinenbauschulen 

I is given as an example. 1 The courses in the other technical Fach- 

sohulcn are said to agree with this in the main. Out of 170 week- 
hours of instruction, 18 are given to pure mathematics. 

“1. Algebi t: Powers, nx>ts, logarithms, equations of the first. degree in o no or more 
unknowns, exponential equations, equations of the second degree in one-or mqro 
unknowns, -arithmetical and geometrical series, compound interest and annuities, 
convergent and divergent, series, —binomial them cm for integral, positive, negative 
'and fractional exponents, exponential and logarithmic series, natural logarithms, 

| maxima and minima, graphical solutions of numerical equations, other methods of , 

approximation.” ' ■ 

I ”11. Plane gcotnetryy'Eixc most important theorems and constructions of elemen- 

tary geometry; theory of the circle, calculation of the areas of polygons and the circle, 
proportions in polygons and in the circle, problems of construction.” 

, ”111. Trigonometry: The trigonometrical functions and their relations, use of trigo- 

| nomelrical tables, (calculations of triangles, quadrilaterals, and regular polygons.” 

“IV. Solid geometry: I.ines and planer in space, the trihedral angle, the regular 
solids, volume and surface of the prism, pyramid, cylinder, cone, sphere, frustums, 
portions of the sphere, and general methods for the.calculation of volumes: Guldin’s 
rule, Simpson’s rule, applications to the calculation of volumes and weights.” 

”V. Theory of curves: Introduction to a)6rdinate geometry, the straight line, 
transformation of coordinates, the equations of the circle, ellipse, and hyperbola; 
the equations of their taugeuts and nohnals, particular properties of the conic sections, 
conjugate diameters, asymtotes, quadrature of the parabola, ellipse and hyperbola, . 
Simpson’s rule, parabolas of higher order, cycloids, curvature of curves.” 

* * Courses in mechanics artd descriptive geometry -are also offered. Certain schools 

[ offer courses in the calculus. The following courses 4 are given in the Royal M&schin- 

enbauschulen in Cologne. ) 

- ■ • ! 1 ■ ■ ! • — - 

i Band IV, Heft l,p. 33. 

> Ibid., p. 87. 

• Ibid., p. 42. 

« Prognunm der KfaJglichen verelnlgten Maach inenbauach uJen xu 0$ln, 1912, pp. 29-36. 
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DetcripHee geometry. (Ten houn a week, the fimt half year.) 

Qalculu*. (Two houn a week, the second half year.) 

Mechanic*, (a) (Six houn a week, the flnt half year.); (6) (Six houn a week, the 
aecond half year); (e) (Six houn a week, the third half year.) 

Nature of the instruction . — In discussing the teaching of applied 
mathematics Ott 1 says that there are two methods used, the lecture 
method, brought from the university, and the heuristic method, 
which* is used in the elementary^and secondary schools. The lec- 
ture method, pure and simple, is thought not to be a proper method 
for students with the preparation of those in the middle technical 
schools. Because of lack of time, and because the greater part of 
the material in applied mathematics can not be worked out by ques- 
tion and answer, a purely heuristic method can not be used. Hence 
the method generally used is a combination of lecturing with ques- 
tions and answers. 

Along with the discussion of theory exercises are given, which 
are solved in the classroom and copied in the notebooks. Not infre- 
quently the class exercise extends through two 45 or 50 minute 
periods. In many cases the students are in the classroom or the 
workshop practically all day. Hence there is little opportunity for 
outside study, and all theory as well as applications mus'. be worked 
out in the classroom. 

The reports recommend that the presentation of theory be made 
simple and concrete, and be reenforced by t many examples* While 
•the students must know and understand the fundamental theorems, 
it is not thought necessary that all the formal proofs be given. It is 
recommended that, in applied mathematics at least, use be made of 
models and other similar aids. 

“ We have pointed out that there must be developed first of all in 
the technical school skill and ability to do.” a This aim determines 
the choice of subject matter and of method. It is -said that in the 
choice of subject matter the only question to be raised is, “WKat 
parts of mathematics are necessary or important for the study of 
technology, and moreover can be taught in an elementary .way suit- 
able to the development of the student? ”* “What the technologist 
can not use will be unhesitatingly omitted." 4 

Methods of approximation form an important topic in mathe- 
matics, as these often give the best methods for the solution of 
problems, both because of brevity and because the limited mathe- 
matical knowledge of the students makes it impossible to develop a 
■ complete theoretical treatment. ^ 

- *£!• angawandta M at hamatf k an dan daotactaen mlttiaran Faobaobalan dar Haacblnenlndiiftrla, by 

•;:* , Dipt— Inf. Earl Ott, p. 6. This it Band IV, Baft % of ttae German Report 

* Band IV, Heft 1, p. 96. - 

• Ibid., p. 41. 
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Grfnbaum * 1 * criticizes the teaching of algebra for not doing more 
with the notion of a function, which is of great importance in applied 
mathematics. 

Graphical methods have at present, and have had for a long time, 
an important place in the teaching of mathematics in the middle 
technical schools. 

The slide rule is much used in some institutions, but apparently 
not much used in others. 

Preparation of teachers . — In speaking of the instruction in applied 
mathematics, Ott says : 1 “At present the instruction in this field is 
with increasingly few exceptions in the hands of engineers, and 
there appears to l>e no prospect that this condition will be essentially 
changed.” { 

The proportion of engineers among the teachers of pure mathe- 
matics is probably not so great, as GrQnbaum says that the question 
of the course of preparation for the teachers in the technical schools 
is not settled . 3 At present the instruction in pure mathematics is 
given by engineers and mathematicians. The first may lack theo- 
retical preparation and good methods of instruction, and the second 
may be deficient in technical knowledge and experience. There has 
been some discussion of special instruction in the technical high 
schools for teachers in the middle technical schools, and also' of 
requiring a year of practice teaching; but present opinion is not in 
' favor of these movements . 4 

Roolcs . — There is no lack of texts in mathematics for the middle 
technical schools, and they are of various grades of excellence as to 
presentation of theory and choice of problems.® Many of these 
books show the influence of the secondary schools. In not a few 
cases the books prepared for the technical schools are merely revisions 
of books written for the secondary schools, and contain more than is 
necessary of the purely formal exercises of the old books, as well as 
larg<p numbera of conventional problems that have no technical 
applications. 


NAVIGATION SCHOOLS.® 


Organisation . — The report on the navigation schools has to do 
with the schools which prepare pilots and seamen for ocean naviga- 
tion. 


i Hand IV, Hoft 1, p. fl8. 

* Band IV, HeftS, p. M. 

> Band IV, Heft 1, p. «3. 

«IMd.,p.». 

1 Ibid., pp. 80-M. 

* Der m at h e m at h c h e Unterrlcht an dan deutacton Nivlgatlonadnrien, bjr Dr. C. SohiUlng and Dr. 

H. Ifeldau. This b Band IV, Halt 4, of the Gar man Beporta. Referred to hereafter m Band IV, Heft 4. 
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When the report was written (1911) there were 18 such schools 1 
in Germany, of which 12 were in Prussia, 1 in Oldenburg, 2 in Meck- 
lenburg, and 1 in each of the Hanseatic cities of Hamburg, Bremen, 
and Lubeck* All of these are State schools, except one in Meek* 
lenbuig, which is under the control of the city in which it is located. 
There are, furthermore, 6 Prussian preparatory navigation schools, 
i There are no private navigation schools, properly speaking, but some 
candidates do get their preparation for taking the seaman *s exam- 
ination from private sources. 

Aim of the schools . — The chief aim of the schools seems to be to 
prepare for examinations th^ pilots and seamen who will engage in 
ocean navigation. The following outline of the requirements for 
these examinations shows what is, apparently, tho extent of the 
mathematical instruction. 

COUB8K OP STUDY IN MATHEMATICS.* ' 


Algebra. The examination covers iho fundamental operations in arithmetic with 
common and decimal fractions, equations of the first degree, powers, roots, and 
logarithms. 

Plant geometry. This includes the simpler theorems about angloe, congruence, 
similarity, and equality of polygons, tho simpler theorems about tho circle, simplo 
constructions, and easy computation of areas. 

Solid geometry. This includes the ampler theorems about lines and planes in 
space, and about the sphere and spherical triangles; and the computation of the 
volumes of prisms, cylinders, and casks, and of the ship's hold by Simpson’s rule. 

Plane trigonometry . This covers tho simplest relations of tho trigonometrical func- 
tions and the solutions of triangles. 

Spherical trigonometry. (Required only of seamen aitf grosser Fahrt.) This include* 
the solution of spherical triangles. 


Methods of teaching . — Tho authors of tho report would have the 
geometry * made intuitional as far as possible, proving only (hose 
important theorems which do not appear at onc$ evident. There 
should be many applications to nautical problems. The rules for 
the computation of areas should be taught in the simplest concrete 
way. 

The trigonometry seems to be taught much as in other schools, 
except that the development is simpler, and special emphasis is 
placed on the parts which are of the greatest importance to navi- 
gation. 

44 In contrast to the technical schools, drawing and methods of 
' graphical solution are in the background in the navigation schools. ” 4 
The reasons given are that the students in the navigation schools 


> Bud IV, Belt 4^p. It. & 

T > »IML t pp.lO-U. 

U * IbkL, pp. H-SS. 
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lack previous pr&ctico in drawing, and that conditions on board in 




small, poorly lighted cabins are not favorable to accurate drawing. 

It seems that little is done with the notion of a function except in 
trigonometry. Tho authors of the report favor a more extended use 
of this idea, and give some examples the solution of which would be 
simplified by its use. 

Preparation of teachers. — “To-day 1 the question of the preparation 
of the teachers for the navigation schools has not found a thoro uglily 
satisfactory answer. V The problem is to got teachers with the 
proper academic and practical training; and because of the small 
number of teachers in navigation schools, thero is no prospect that 
& uuivereity or technical school will take up the problem of preparing 
these teachers. 

In the schools outside of Prussia part of the teachers are academ- 
ically prepared and part are seamen. In general, the first class have 
had experience of a year or more in navigation and the second have 
received their mathematical preparation by private study or by 
attending a university or technical high school. 

M In the Prussian navigation schools there are employed at present, 
besides 3 directors, 29 navigation-school teachers, 17 preparatory- 
school teachers, and 5 candidates. It is a general principle here that 
there will be given positions as teachers only former seamen who 
have passed tho examination for pilots and sailors avf grosser Fahrt. 
There are no further requirements as to school preparation. 1 ' 1 

An examination is generally necessary before a position as teacher 
in a navigation school can be obtained. 

Examinations . — As is mentioned above, the students attend the 
navigation schools to prepare for the nautical examinations^ Since 
1870 these examinations have been uniform in the German Empire. 
They have also, according to the report, become stereotyped, and are 


before 1870 tho schools were interested in teaching tho students some- 
thing, but now are forced to prepare the students to pass the examina- 
tions. “If, however, this criticism can not be truly denied, yet there 


German seamen." ‘ 

Books . — In many schools no books are used. In some schools 
Aufgabensamrnlungen or Leitfaden that are specially prepared for the 
navigation schools are used. 


requiring attendance of the navigation schools from those who take 
the nautical examinations. 


criticized by many teachers in the navigation schools, who say that 


is no doubt that on the whole the introduction of the new system 
of examinations has a good influence on the preparation of the 


Modem tendencies . — There is some discussion of the question of 


* Band IV, Haft 4, p, m. 




tHxU.jp.17. 



v v i 


/ 



ERIC 


ir\ ' 




w su^, r* T, 5 :’ 

1 'iiiiaiMATioa m commkkoIai> 4KP iNt^araiAL schools. 


Iheauthorsof thereport wish a change in the examinations, so 
thutthejwiU not be so, stereotyped, and so that they will require 
^jcnore thorough preparation on the part of the candidates. 

. Modem improvements in ship construction and equipment, and 
the use of modem instruments also, require changes in the school 
instruction. 


GREAT BRITAIN. 


Some of the most noteworthy work that has been done in recent 
years in the improvement of the teaching of mathematics, especially 
in technical schools, has been done in England. The effect of this 
work has been felt in many other countries. The reports of the British 
Subcommission do not, however, give a sufficiently detailed account 
of the teaching of mathematics in the vocational schools ty make it 
possible to. discuss the subject here for Great Britain as is done for' 
other countries. But it has been thought useful to give such an 
account of present tendencies as is furnished by the “ Memorandum 
on the Teaching of Engineering in Evening Technical Schools/' pub- 
lished by the board . of education. 

This memorandum does not attempt to give an account of present 
conditions.,' Its a im may be seen in the following extract from the 
prefatory note. 1 


The following memorandum has been diawn up with the object of furnishing eug- 
1 gostions to teachen and organiser* of schools which provide evening classes in mochan- 
- ical and electrical engineering. It is not in the least intended to IQr down a scheme 
of instruction suitable for universal application; it is obviously necessary and 'desirable 
that there should be great variety both in methods of teaching and in oramization to 
meet the needs of different types of students and the varying industrial vffiuitlons of 
different areas. Further, the last thing which the board desires in making these or 
any other suggestions is to fetter the liberty of the teachers or discourage individuality j* 
in teaching. The object of the memorandum is simply to assist teachers and organizers 
to work out for themselves the schemes of instruction best suited to the conditions of 
, ' their classes. 

The memorandum has been prepared by a number of the board’s inspectors, many 
;v. ’ oL whom have had recent experience as teachers. . * 

0rpta{Mtmn.--A complete curriculum 2 of evening instruction falls naturally inlo 
three stages, which may for administrative purposes be classified as follows: (a) The 
junior course; (6) thfe senior course; (c) the advanced course'. ** 


The junior course usually occupies two years and is intended for 
boy* who ieavp the public elementary schools at the age of 14. It ‘ 
gives a general preparation for technical courses of all types, in par- 
ticular for .thpgeaior ,<^urwv and compriBee instroctiop in inathe- 

\ It' is assumed that all students enteringasenior course have had 
4h« equivalent of the junior 'course. The senior course normally 

Afl i sfcrmos * ar» toths abort aumomdum. 



u ■ WW.'V ^^!».nw»«<wt»i.Ly ^■L» ujv»iv!jjiiiRii»iiJ.tfj *imii' wp. mmiiu, a iifii i 

GSBAT BE^TAIN. ’ '; 58 - 

occupies a period of not less than three years, with attendance of 
three evenings a week. ' t 

The advanced course includes work of a more advanced and special- 
ized character and normally extends over at least two yeare. } 

For purposes of administration it is convenient to speak of a major 
course and a minor course. A major course will usually extend over 
not less than four years and will include senior and advanced courses, 

A minor course will probably he completed in two or three years, so 
that it will often consist of a senior course only. 

“The present 1 memorandum deals in detail with the engineering 
courses which are subsequent to the junior course.” 

Nature of the instruction . — The minor course is intended primarily 
to help workers to a more intelligent understanding of their craft. * 

The practical side of the instruction is the important one. It is de- 
sirable, but not necessary, that the teachers have technical training. 

The major course is intended for persons who expect to become 
foremen, designers, heads of departments, and the like. “Its * cur- 
riculum will center around the scientific basis of engineering and will ; 
include' the training in mathematics and drawing which is necessary 
for sound progress.” “Teachers in the advanced course will be 
specialists in one or other of the branches into which engineering is 
divided and will probably Cdfcfine themselves to their special subjects/’ 

The work of the first three yeare [subsequent to the iunior course] may be planned 
on lines which are generally similar for c&ch year, while the later treatment will 
usually be on more specialized lines. . ", 

In each of the earlier yeare the work should t>e organized to include the treatment 
of a number of branches or aspects of the subjects, which may be roughly classified 
as follows: (i) Mensuration; (ii) manipulation of algebraic expressions, evaluation 
of formula and solution of equations; (iii) the idea of functionality or the dependence 
of one quantity upon another, and the use of graphs; (iv) trigonometry; (v) varia- 
tion of functions leading up to the calculus. 

The aim of teaching should be to develop a habit of dealing quantitatively with 
objects and physical phenomena, and of expressing the results symbolically 
and in graphical form; alsd to impart the power to interpret the relationship between 
quantities when so expressed. * 


COURSE OP STUDY IN If ATHlCU ATICS.* 

* . 

' anno* course. first teas, (the student's eleventh school tear.) 

. 4 • 

(a) Arithmetic and mensuration. Review of the work of the junior course. Rules for • 
areas and volumes. Checks. 

(b) Logarithms. Use of common logarithms. , 

(c) Measurement of angles. Notion ot an angle. Construction of angles with ruler 

and compares. Radian. 'Sine, cosine, and tangent defined juid computed from 
measurements. Variation and grtyhs of these functions from 0 ° to 90 * Solution* 
ofrighttrianglee. » ( * 

(d) Graphs. Finding the areas of Irregular figures, by the use of the midordlnate . 
rules, graphs of statistics and of familiar functions. 
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More advanced work. Irregular plane and solid figure*. 
Raviaw J SSlutic 


$4 MATHEMATICS in commercial and industrial schools. 

W 4^. Sdu^on of ample equation* in one or two unknown* Factoring 

? <rn,uch P 1 ***® in «impUfying exprereions and hi 
mlviiig formulas for any letter involved. •> 

^ a cw ?** JP 1 * notion the slope of a curve and Its measurement 

(ff) «***• Th® two of rulers, scales, micrometers, calipers, planimeter, 

qping indance^ ami weighing scale* Much measuring of . the usual geometrical 

° J Jl! C ^ 0bjeC I a J" Waeher8 ’ ling8 > plate8 - disk8 ’ »*»* rodT pipes, 

and^short. lengths of standard rolled sections. Drawing to scale. 

SKNIOB COUMX. SECOMD T BAB. (THB STUDENT'S TWELFTH SCHOOL TUB,) 

(а) Mensuration. 

(б) Slide rule. 
to Logarithm. 

W JVvonoTwfrj,. Review,/ Elution of triangles by reducing than to sums or 
differences of right triangles. Projections of lines and surface* 

tt\ TT*' I “? oduction ’ an* 1 ““Pie examples in addition and subtraction. 

{/) Algebra. Review and extension of the work of the previous year. Quadratic 
\ /w “““P 1 ® exerci *ee in the graphical solution of equations. 

^(g) Orep»* “More practice in plotting graphs should be given. This should 
T»d to exercises involving interpolation, the calculation of average ratoe of increase 
the determination of areas, maxima and minima values, the finding of probable laws 
connecting varying quantities, and the solution of equations.” 

(A) Calcutta. The notion of a derivative with simple examples. 

iDVi*CID/OCB!B. «*»TT*l* (IS* STOTJOT’. TmaiXOTH SCHOOL TXUfc) 
(ayitenitmaum. _ “More advanced work may be taken in mensuration, including 
b<? tfiven^ °* ° lJdU1U8 ’ and & numb ® r ol exercis^on the areas and volumes should 

tuactioDe tor My ang,e ’ 40 moBt u8 ® fui { ° m ^ 

n/ '"P*® WOrk > ‘*1. “elude further exercises in the solution 

<g quadratic equations, mid the roots of such equations; further practice in manipu- 
Urtmg exprewons coutaming mdices; the simplification of fractional expressions; 
^ ^ ^ el ? re8Bl0M ’ Eluding the consideration of approximation*” 
w , Plottu « oI cert«u useful type* of curves such as pu»~,corularU, y=-«ta 

g-a an (z+c), y-o tin (x+c)+d tin (x+e). 

(») Calaihu. The notion of a derivative, and of an indefinite and a definite integral 
and rimple application* Much care is to be taken to make the idea* clear. 

advaxckd cotras*. swxwdthab. (thx siudiht’s foobtksth scHoot txa*) 

_ (a) General. 'Hie greater part of the time may be spent on the calculus and its 
mSc^fbmult^ 801116 tune on exercifle8 ia the binomial theorem and with trigono- 

(JI ^ermtialcalcului. "Differential coeflfclenta for standard functions; differ- 
mrttekm of products and quotients of functions and of the functions of a function; 
Partial differentiation; Taylor s and Maclaurin’s theorems; exponential, logarithmic, 
Uw * thear a PP ,ic » tionB ; curvature; construction of curves from 

“Standard lntepals; integration byparts and by substitu- 
trna, g»phical methods of integration; simple differential equations.” 

^ ■ ^ application!. “it i* recommended that the teacher of mathematics 

°* eJ f Ln ® e ^, w>d , tll » t applications of the calculus be 


• j- 'iu- •— l "y ■■ n g n. ig iwi mM appucaoons oi the calculus be 

*£“' 1 tm * Y® 10 ® 1 * 1 ®* f^celerations, vibrations, centers 
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HOLLAND. 

COMMERCIAL AND INDUSTRIAL SCHOOLS. 

The lower and middle vocational schools discussed in the report 
from Holland 1 are the “Burgeravondscholen,” the vocational schools 
(6coles professioneUes)^ schools of design (6coles de desain), technical 
schools, and vocational schools for girls. The first three kinds have 
the same course of study in mathematics and can be considered to- 
gether*. There is little or no instruction in mathematics in the schools 
for girls. 

\ ’ 

BUROBRAVONDSCHOLBN, SCHOOLS OP DBSION, VOCATIONAL SCHOOLS, AND 
TBCHI^ICAL SCHOOLS. 

Organization . — The Burgeravondscholen are evening schools organ- 
*ized by the communes, but in some cases partially supported and 
supervised by the Government. Their aim is to give theoretical 
instruction to persons going into commerce and industry. The 
course is from two to four years in length, with from 6 to 12 or 15 
Odours of instruction a week. 

Schedule of hourt per week of a Burgeravondscholc of four yean. 


Classes. 

1 Geomet- 
rical 
drawing. 

Free- . 
hand 
drawing. 

Techni- 
cal draw- 
ing. 

Hathe- 

mattoa. 

Physios. 

Mechan- 

ics. 

Dutch. 

First 

i 

6 

a 


4 

1 


3 

Seoond 1 

! 

3 

a 

4 

/ 

\ 

3 

Third 1 

i* 

3 

7 

a 

/ 

2) 

1 

Fourth l 


a 

8 

s 

i 


1 


“For the most part there are no examinations fqr admission to 
these schools.* A declaration by the head of the primary school that 
the student has followed the primary instruction with success is suffi- 
cient.” This statement applies also to the schools of design and to 
the vocational schools. 

The schools of design are “in the main the same as the Burgera- 
vondscholen ; * the course of study is from three to five years in 
length and from 8 to 15 hours of instruction are given a week.” The 
most of these schools have been founded by private societies, but in 
some communes there are schools of (his kind which receive some 
support from (he State or tile Province. 

The vocational and technical schools give both theoretical and 
practical instruction. The most of these schools give a course of 
three years with from 40 to 44 hours of instruction a week. These ; 

1 Rapport $ur l’EmsI g nement math4fcatlque dam las Peye-Bw, pobU4 par la 
natlonale, pp. il-». Referred to henpfter at Rapport. 

•Ibid., p. 90. . 

•Ibid., p. 14. 





schools are in session throughout the year, except five or six weeks. 
The following schedule of hours a week is given.' 


Schedule of hours per week of vocational and technical schools. 


Classes. 

Practice.. 

Geometri- 
cal and 
technical 
drawing. 

• 

Freehand 

drawing. 

e 

Mathe- 

matics. 

Dutch. 

Physics 

and 

mechanics. 

tint 

24 

’ 26 

Q 




1 

Stoutd. 

W 

Q 

4 

m 

4 

2 

Third 

27 

O 

fl 

Q 

3 

2 

2 



o 

3 

3 

1 

, 

2 


OOUBflK OP 8TVDY IV MATHEMATICS.* 


The following is the work usually given in the vocational schools 
and in the Burgeravondscholen: 

Arithmetic. (Firet year.) The subjects studied include the fundamental opera- 
tions, the metric system, foreign weights and measures, ratio and proportion, percent- 
age, square root, and applications. 

Algebra. (First year.) Fundamental operations. 

Second year. Review of the fundamental operations and equations of the first 
degree in one unknown. 

Third year. Linear equations in two unknowns and the solution of problems. 

Geometry. (Fimt year.) Rectilinear figures, areas, similar figures, and problems. 

Second year. The circle, regular polygons, the ellipse; planes, and regular poly- 
hedrons. ' 

Third year. Prisms, pyramids, cylinders, conee, sphere; calculation of surfaces and 
volumes. 

Mechanics. (Third year.) Elementary mechanics. 

Descriptive geometry. “In the teaching of that branch we make as many applications 
as possible, relating them to the specialty of the student .” 3 Many of the purely 
mathematical examples of the books are ^discarded and practical applications are 
substituted. 




Methods of inrtruction.^-The above outline of the work in mathe- 
matics shows ho distinctly vocational material. The examination 
questions given in the report as examples of those given at the con- 
clusion of the course in the Burgeravondscholen are of the usual text- 
book type. 

In some schools ^models are used in the instruction. As most of 
the teachers of mathematics come from the elementary schools, the 
methods of instruction of those schools are probably used in the 
vocational schools. There appears to be a tendency to make the 
instmetion more practical, and, in particular, to unify the theoretical 
development of a topic and its vocational applications. 

Preparation of, teachers . — Some of the teachers are engineers, but 
:whe most of them are elementary school teachers. 


?M-; : ■■ . 


*Ibid.,pp. 18,19. 


•Ibld.,p. 19. 


* Rapport, p. 15. 
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MIDDLB TECHNICAL INSTRUCTION. ^ - 

“By middle technical instruction is meant that which is necessary 
fof those who are to be the intermediaries between the employer, the 
engineer, etc., and the worker/’ 1 Instruction of this kind in some 
trades is given in certain Burgeravondscholen. There is but one 
school devoted entirely to middle technical instruction, the middle 
technical' school of Amsterdam, which at the time the report was 
written was being reorganized* The courses in this school are 
specially for machinists, electricians, and in general, for those who are 
to be engaged in the metal industries. No course of study is given* 
for this school. 

It is said that a middle school for architects will soon be opened 
in Utrecht. 

NAVIGATION SCHOOLS.* 

Three such schools are named, two in Amsterdam; apd one in 
Rotterdam. The entrance requirements for one school are the same 
as for the fourth year, and for the other two the same as for the 
second year of the middle school, thus requiring respectively nine 
and seven years of previous schooling. The age of entrance is from 
14 to 17 years, except that in the case of candidates for positions as 
pilots there is no age limit, and they need have only an elementary 
school education (six years of schooling). 

" Aim of the in8truction.--The aim of these schools is to educate 
captains, officers, and pilots for the merchant marine, and masters 
and pilots of fishing vessels. “The teaching of mathematics has a 
tendency essentially practical.”* 

COURSE OF STUDY IN M ATHRHATICS . 4 

Thirteen hours a week are given to mathematics and the sciences 
of navigation, and two hours a week to physics in each of the two 
years. 

mm tear. 

Plane trigonometry. This course includes the elements of plane trigonometry wi(h 
some applications to practical geometrical problems. " 

Solid geometry. Enough of solid geometry is studied to enable the student to com- 
pute volumes, and to understand spherical trigonometry and the coordinate systems 
of astronomy. 

Spherical trigonometry. This course includes the solution of spherical triangles and 
applications to problems of navigation , 

Analytical geometry. The elementary properties erf conics are studied. ¥ 

Navigation. In this course are taken up the usual problems of navigation, such as 
calculation of direction and distance, determination of the place from observation, 
and navigation along a great circle. 

1 Rapport, p. IQ. •Ibid., pp. 3$-37. ’Ibid, p.&A. « Ibid., pp, M t IS. . \ 
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A$tronomy and navigation. This course includes the following: Determination of 
time and place at sea; influence of errors of observation; instruments of navigation; 
compass variations; tides. 

Examinations . — The examinations for pilots for ocean navigation 
cover about the material given above in arithmetic, algebra, geome- 
try, trigonometry, astronomy, and navigation. 

SCHOOLS FOR FISH6RMBN. 

There are schools for fishermen which are more elementary than 
the schools of navigation jusj, mentioned. “As to the schools for 
fishermen, they are of very recent date. 1 The students in these 
schools have generally only the education of the elementary schools, 
which is such that the instruction in mathematics and navigation 
must be very simple.* * 


Hunqary. 

HIGHER COMMERCIAL SCHOOLS.* 

Organization and aim . — In the year 1911-12 there were 51 of these 
schools, of which 20 were supportod by the State, 11 by societies, 15 
by cities, 3 by religious denominations, and 2 by private parties. 
Five of these schools are for girls. Students are admitted if they Lave 
completed the fourth year of a Gymnasium, Roalschule, or a Btirger- 
schule, and are 14 or 15 years of age. The course is 3 years in length. 
The completion of the course in a higher commercial school admits 
the student to a maturity examination, the certificate from which 
gives the right of one-year volunteor military service. 

The particular problem of these schools is said to bo the training 
and education of able tradesmen and commercial officials. 

COURSE OF STUDY IN MATHEMATICS. 

The following is the schedule of hours a week: - 

Hours per week in mathematics in higher commercial schools. 



Yean. 


. First year (the student's ninth school year) 

Beoond year (the student’s tenth sohool year) . . 
Third year (the student's eleventh sohool year) 


Commer- 
cial arith- 
metic. 

Mathe- 

matics. 

4 

2 

3 

3 

4 

2 


j'f * . Arithmetic. The subject matter is said to fie carefully chosen and to be practical. 
No outline of the subject matter is given. 


* Rapport, p. 37. . 

• Der tosthettatlsehe Unterrieht an den Handebscbulea, by Mar Havas and Samuel Bogyd, pp. *. 7 . 
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Algebra. The principal topics studied are equations of the first degree in one or ~ j 
two unknowns, equations of the second degree, arithmetical and geometrical series, j 
combinations, probability, compound interest, annuities, loans, lotteries, and the . j 
fundamentals of life insurance. i 

Geometry. Enough of geometry is taught so that the students can compute the 
surfaces and the volumes of the simple solids. 


Preparation of teachers . — Dissatisfaction is expressed with regard 
to the teachers. Teachers of other subjects are often required to 
teach the commercial arithmetic. 

The preparation of the regular professors in the higher commercial 
schools is usually made in a school for cogimercial school professors 
(Handelsschulprofessoren-Bildungsanstalt) which is closely connected 
with the commercial academy in Budapest. 1 

Most of the students enter this school for commercial teachers 
with the maturity certificate from a higher commercial sehool and 
take a course of four years. Then follow examinations and one year 
of practice teaching before a teacher's certificate is granted. 

Recommendations for improving the instruction . — It is said that the 
work in mathematics can not be done satisfactorily in the time now 
given to it, and it is recommended that the course be extended to four 
years. If this extension is made, it is thought that the results of the 
work in mathematics will be much improved. 

INDUSTRIAL AND TRADE SCHOOLS. 3 


Organization . — The Hungarian report discusses two kinds of in- 
dustrial schools,- the hohere QewerbescKvlen f which will be called here 
“ higher industrial schools,” and the gewerlliche Fachschulen , which 
will be called “ trade schools.” When the report was written (1912) 
r there were in Hungary 4 higher industrial schools and 21 trade 
schools. These schools are under the ministry of commerce. 

These schools have similar aims. They have the problem of pre- 
paring skilled workmen and minor official for technical undertak- ' 
ings. . The principal difference is that the graduates of the higher 7 
schools have a better social position and become, in the main, tech- 
nical officials, while the graduates of the trade schools find positions 
as foremen and master workmen. 

Entrance requirements . — In order to enter the higher industrial 
school, the student must have finished the fourth class of a Mittle- 
schule or of a Bfirgerschule and have had one year's practice in his 
chosen trade. The students are in general 16 years old when they 
enter the school. 

In order to enter the trade school, the student must be 13 years 
of age, and have completed the sixth year of a Volksschule or the 
second year of a Mittelschule or of a Btlrgerechule. 

4 D« matbfmatische XJnUrricht an<Wn Ha&dttochotai, by Max B»vm tod Samntt Bogy6,pp. IS, 11 
* Der matt, tfntortiofat «ui dan hflhfrm Oewyb^tiliakn and ftwwbUofatn Fftohadudu, by JMnH .. 
Arnny. ’ | \/. . •; 
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00UR8E OP STUDY IN MATHEMATICS IN THE HIGHER INDUSTRIAL SCHOOLS. 

The following program is in forco in the two schools jn Budapest, 
and the differences between it and the programs in the other schWs 
are noted. 7” 

Algebra. The course included the fundamental operations, equations of the 4ret 
degree in one or more, unknowns, powers and roots, logarithms, equations of the 
second degree in one unknown, arithmetical and geometrical series, compound in- 
'terestand annuities. 

In both the other schools exponential equations are included; and the program 
of the school in Sagged contains also the binomial theorem, equations of the second 
degree in more than one unknown, and approximate solutions of equations of higher 
degree. 

Oeometry. The principal topics in plane geometry are the angle, triangles, the 
principal properties of quadrilaterals, polygons, the circle, similar figuree/and the 
computation of the surfaces of polygons and the circle. 

The work in solid geometry includes the principal propertiee and the computation 
of the surfacee and volumes of the prism, pyramid, cylinder, cone, and sphere. 

Trigonometry. This course 'gives the fundamentals of goniometry and the solution 
of triangles, 

Constructive and descriptive geometry. This course begins with a review of the ele- 
mentary coiistqjctionsof plafie geometry and goes so far as to include the representation 
of the prism, pyramid, cylinder, cone, and sphere in different positions by orthogonal 
projection and parallel perspective, and their development and plane sections. The 
most important cases of the intersections of solids are taken up. 


COURSE 09 STUDY IN MATHEMATICS IN THE TRADE SCHOOLS. 

" Th 0 official course of study for the trade schools contains the 
following work in mathematics. 

The following work is ou dined for all the trade schools except 
those for watchmakers and certain other highly skilled mechanicians 
{Feinmechiniker ) : 

First year. (The student’s seventh' school year.) (Two hours a freek.) The 
couhie includes the fundamental operations with integers, common fractions, decimal 
fractions, factoring, squares and square root, the metric system,, and the finding of 
areas and volumes. 

Second year. (The student’s eighth school year.) (Two hours a week.) This 
year the students study ratio, proportion and its use in the solution of problems, per- 
cerithge and its applications, partnership, alligation, and exchange. 

Third year. (The student’s ninth school year.) (One hour a week.) This is a 
course in commercial arithmetic, including problems from industrial life, exchange, 
discount, revenues, stocks, and bonds. 

The watchmakers and FeinmecMniJcer have the following courses: 

First year. (The student’s seventh school year.) (Four hours a week.) Algebra 
and geometry. The course in algebra, which also includes a review of arithmetic, 
involves a review of the fundamental operations with common and decimal fractions 
jbwers and roots, equations of- the first; degree in one or more unknowns, simple and 
compound proportion, and the solution of practical problems. 

: principal topics studied in geometry are the measurement of lines and angles, 

the congruency and similarity of triangles, quadrilaterals, polygons, the circle, the 
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Second year. (The student’s eighth school year.) (Two hours a week.) Algebra 
and geometry. The subjects taken up in algebra are logarithms and their applications 
| to problems in watchmaking, and the solution of practical problems. 

The course in geometry includes a study of the cube, prism, cylinder, pyramid, 
cone, and sphere, and the computation of their surfaces and volumes. Some work in 
J plane trigonometry is given in this courso. * 

Third year. (The student's ninth school year.) (Two hours a week.) Arithmetic, 
algebra , and geometry. Some simple commercial arithmetic is given, including per- 
centage, interest, and oxchange. " 

The topics studied in algebra are equations of the first and second degree in one 
and two unknowns, and simple cases of the binomial theorem. 

The applications of trigonometry to watchmaking aro discussed. 

There is a course in geometrical drawing and doscriptivo geometry in the first year 
in all the trade schools. The time given to this courso is throe hours a week in the 
sc hools for the textile industries and six hours a week in all other schools. A course 
of two hours a week in these subjects is given in the second year in the schools for the 
building trades. 


Methods of instruction . — The time given to a subject is divided 
officially into lecturo hours and examination hours. During the 
first the professor lectures without interruption, and in the last he 
gives tests to aetf if the students' have mastered the lectures. Thera 
are, furthermore, certain review hours in mathematics, which are 
devoted to the solution of practical problems. • 

Examinations . — There aro reviews of a -month in length at the end 
of. each semester. These, \frith the examination hours mentioned 
above, includo everything that is given in the way of examinations. 
* Preparation of teachers .-^ There is no special preparation for 
teachers in industrial schools. An engineer's dijploma is-required of 
the teachers of most subjects. Mathematics may be taught either 
by engineers or those prepared to teach in tho secondary schools. 


ITALY. 

INDUSTRIAL SCHOOLS. 

The part of the Report 1 of the Italian Subcommission that deals' 
with the industrial and commercial schools, gives a brief account of 
the organization of these schools, but gives ho.outlines of the courses 
of study in mathematics except in the caso of the commercial schools. 

The following tablo * gives the kinds of commercial and industrial 
schools and the number of each. These statistics are for the school 
year 1908: 

Schools of agriculture: Nutate. 

Practical 28 

Special 7 

Higher • ' 3 

1 Commiaskme internaiionale dell’lnsegnamento matematloo, Altl della Sottooommfaslone Italian*: 
Llnttf&tmeuto della matematlca nolle souble industrial 1 professional! e commercial!, by O. IasavL 
Referred to hereafter as LaizerL, , 

*Ibid.,p.6. * 
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Number. 


Schools of mining " H ™ 

Industrial schools: 

Arts and crafts. . . : ' 47 

Professional . 10 

Industrial schools proper jg 

Schools of industrial art: 

Of design H;i 

Intermediate K “ 

Higher ' 7 

Commercial schools: 

Lower........ ' 

Intermediate 

Higher 

Vocational schools for women 


:« 

12 

5 

29 


P- 


All of the above schools are under the control of the minister of 
agriculture, industry, and commerce. These schools are of many 
types. Pull freedom is given to the development of these schools, 
so that they may best meet the needs of the communities in which 
they are locate^ 

SCHOOLS OP AGRICULTURE. > 

The practical schools of agriculture give practical instruction in 
farming. The students prepare for such positions as that of vine- 
dresser, ^ 

The condition for admission is the possession of the certificate of 
maturity from the elementary school or passing an examination 
which covers the same ground. It should he said that this certifi- 
cate of maturity, to which references are frequently made in this 1 
report, may be obtained at the end of the fourth year of tho ele- 
mentary school by passing an examination. ^ 

A certificate is granted at the completion of tho course in the prac- 
tical schools. 

The special schools of agriculture have a lower and a higher course. 
The admission to the lower course is the same as to tho practical 
schools. The certificate of the lower course admits to the higher 
. course. * - 

The graduates of the lower course obtain positions as skilled 
laborers, and those of the higher course as superintendents. 

The higher schools of agriculture require for admission the diploma 
of a secondary school, or equivalent preparation. The aim of these 
schools is to give the students such knowledge of agriculture as will 
enable them to take charge of large farms, to teach agriculture, and 
to promote agricultural research. At the end of the regular course/ 

■ the degree of doctor ouagriculture is granted. 

Z Course of study in wpthemoMcs .— The instruction in mathematics ih 
the first two classes of schools is limited to arithmetic and elementary 
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geometry. In the higher schools the work in mathematics is ex- 
tended to some further applications in mechanics and practical 
geometry. , 

® SCHOOLS OF MININO. 1 

The admission is by examination. The aim is to train mining 
experts and head mechanics. 

The course in mathematics includes algebra, elementary geometry, 
descriptive geometry, and in some schools theoretical and applied 
mechanics. 

A diploma is given at the end of the course. 

INDUSTRIAL SCHOOLS. 1 

Tho schools of arts and crafts require for admission the certificate 
of maturity of the elemontary school. Their aim is to prepare 
skilled. artisans. They give a diploma which certifies to the ability 
of the graduate in certain arts and crafts. This certificate sometimes 
gives admission to tho higher courses in the industrial schools. 

“Tho professional schools belong to the preceding type, but are 
superior, as they furnish moro complete training, both theoretical 
and practical.” 

The industrial schools, “properly so called,” are of a higher grade 
than the preceding. They require for admission to the superior 
course tho equivalent of tho diploma of the schools of arts and 
crafts. They , correspond, . apparently, to ’ the middle technical 
schools of other countries. 


SCHOOLS OF INDUSTRIAL ART.» 

The instruction in the schools of design seems to he limited to 
drawing and art. The lessons are given in the evenings and on 
holidays. • 

The intermediate schools are of a higher grade than the preceding. 
Some of them are said to bo devoted to particular industries, as coral 
‘cutting. Some instruction in elementary mathematics is given. 

The higher schools aim to turn out skillful artisans who will devote 
themselves to such trades as watchmaking, china making, the graphic 
/ arts, carving, and the like. Something of the theory of shades and 
shadows and of the theory of perspective is taught. 


VOCATIONAL SCHOOL^ FOR WOMEN. 

The vocational schools for women require for admission the cer- 
tificate of maturity of the elementary school. These schools prepare 
their students to take various positions, as cooks, nurses, designers, 
arid also such positions as clerks, cashiers, and in the mail and tele- 
graph service. 


. » Luitrl, p.a * IbkL, pp. 8, ». * Ifcid., PP- % 
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The course in mathematics includes arithmetic and the elements 
of geometry, 

COMMERCIAL SCHOOLS . 1 

, - order to enter the lower commercial schools the student must 
possess the certificate of maturity of the elementary school. The 
aim of these schools is to train clerks and accountants. The instruo 
tion in mathematics is limited to arithmetic, elementary algebra, 
and intuitional geometry, 

Tho requirement for admission to the intermediate commercial 
schools is the possession of a diploma of tho technical school, or one 
from a gymnasium or a lower school of commerce, or the passing of 
an examination. 

The aim of these schools is to prepare men to take responsible 
commercial positions. A diploma is granted at the end of the course. 

Tho study of mathematics extends through two, three, or four 
years according to the school. The instruction is planned to pro- 
pare the student for the study of tho mathematics of finance. 

As an example of the work done in mathematics in the intermediate 
commercial schools the report gives the following, which is offered in 
the R. Scuola Media di studi applicati al commercio of Florence. 
This school has a course of four years. 

Find year Thi* year's work includes arithmetic, elementary algebra, and tho 
elements of geometery. 

Second year. This couiwo is called tnatenuuica Jinaniiaria, and include*! arithmetical 
and geometrical progression*, logarithm*, compound intercut and annuities, amorti- 
sation, element* of the theory of probability, and insurance. 

Tho liighor commertial school* aro higher institutions of learning, 
and grant diplomas of the same grade as the universities. 


JAPAN. 

COMMERCIAL SCHOOLS AND COLLEQBS. 

COMMERCIAL SCHOOLS. 

commercial schools are State schools* There are two classes 
of them, class A and class B. Tho following discussion applies to 
both classes except as otherwise indicated. 

Organization. Class B . To enter the schools the student must 
be at least 12 years of age and be a graduate of an elementary school. 
The average age of the students in the first class is 13. The course is 
three years or loss. 

Class A . To enter a school of class A the student must be at least / 
14 years of age and be a graduate of a higher elementary school, or / 
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have equivalent preparation. The average age of entrance is 15. 
The following courses of study are offered: 

Preparatory combo 1 year; principal combo 3 years. 

Preparatory combo 2 years, principal combo 3 yoara. 

Preparatory combo 2 yearn; principal combo 4 years. 

Preparatory combo 0 year; principal combo 5 yearn. 

The school year is divided into throe terms. 

Aim of instruction. — The aim of instruction “is the training in the 
practical use of commercial calculations, and the development of 
mathematical mental power.” 1 


Class B . Arithmetic, This course includes mental, ooroban, and written calctiU* , 
lion, compound numbers, tractions, proportion, percentage, and commercial calcula- 
tion*. Arithmetic is usually given four or five hours a week throughout the combo. / 
The following courses are given only in schools of class A : / 

Arithmetic. (Usually given in the preparatory course.) The principal topics' 


integers nnd decimals, compound numbers, measures and multiples, fractions, n 
and proportion, percentage, square and rube root, and mensuration. 

Com rmrrtof arithmetic. This includes rapid calculation, money, systems of meas- 
ures, various applications of percentage, exchange, invoices, accounts, and annuities. 

Algebra, Algebra tl trough quadratics, square and cube root, proportion, progres- 
sions. logarithms. 

• Geometry. A study is made of straight linos, rectilinear figures, Circles, proportion, 
and solids. % 

In somo schools there is less algebra and geometry than is outlined, and in some 
schools there is no geometry. 

Methods of instruction? — Tho methods of instruction are said to 
he similar to those of the middle schools, but special emphasis is 
placed on mental, soroban, 4 and written calculations, and upon ap- 
plications. There is general use of geometrical models, weighing 
machines, and of Japanese, English, and metric measures. Text- 
books are used. 

Examinations? — Besides the annual examination there are, in 
some schools, term examinations and tests at irregular intervals. 
The mark for the year depends upon the examinations and the 
daily marks. ' ^ 

Preparation of teachers . — There is a commercial teachers' training 
institute in -connection with the Tokyo Commercial College. The 
coume there is four years. The course of study in mathematics is 
given below. « 

* The Teaching of Mathematics in Japan: Art. XI, The Teaching of Mathematics In Commercial School* 
and Colleges, p. 12. ■ Beferred to hereafter as Art. XL 

* Ibid., pp. 15-17. The courses are not outlined by years. 

* Art. XI, p. 18. # 

* The soroban b a kind of abacus. 

* Ibkfc, p. 18. 
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fl|8 MATHEMATICS IN COMMEBtJUL AND iNDtTSTBIAL B0H00L8. / 
COMMERCIAL COLLBOBS. 

^ OryaTmation.-jSix of these coihinercial collies are private, five 
. Government, and one municipal (Osaka). In order to enter these 
schools the students must be 17 years of age and be graduates of a 
middle school or of a commercial school of class A or have equiva- 
lent scholarship. Admission is either by examination or by f ulfilling 
the conditions for free admission in the different colleges. The 
'average age of students in the first-year class is 20. Two of the 
Government colleges have courses -of four years. The others have 
courses of three years. 

Aim of iTistruction. Besides a general educational aim, the u prin- 
cipal aim of mathematical instruction is to impart knowledge of the. 
principles and methods of the calculations required in the different 
branches of commerce, and to drill the students in practical ac- 
Counting.” 1 * 

OOUBSE OP STUDY IN MATHEMATICS. 3 

This is tbe program of the Tokyo Commercial College, which has a 
course of four years. After the second year the course is given in 
English. 

Wnt yw. (The. student’s twelfth school year.*) (Three home a week.) Mental 
and eoroban calculation, foreign weights, measures, and moneys, percentage, interest 
logarithms, summation of series, probability, graphs of functions. 

Socond yjar. (The student’s thirteenth school year.) (Two hours a week.) 
Business arithmetic, including short cuts and approximations, percentage interest 
dwxmnt equation of payments, cuirent accounts, alligation, taxes, freight,’ customs’ 
ana mmliar topics. ’ 

Third year. (The student's fourteenth school year.) (Three hours a week.) 
Monetary standards and values, exchange in its various phases, fire and marine in- 
surance, foreign trade. . 

Fourth year (The student’s fifteenth school year.) (One hour a week.) Mathe- 
matics applied to financial, actuarial, statistical, and economical problems, such as 
annul taeepmortality tables, theory of errors, demand and supply curves. 

Methods of instruction . — As the above program shows, the subject 
matter of the i^athematical instruction is Vocational. The instruc- 
tion is^given by means of “lecture/ practice in calculation, solution 
of problems and making out of business forms and documents” 
Books are {not generally used. Formulas, problems, and summaries 
are someti es printed or mimeographed. 

ExamtnatityiaS—The year’s mark depends upon the term exami- 
nations and the annual examination. ' The latter is given at the end 
ofqacbyeaj- iq each subject. There is generally no final examination. 
Frepa^wp, of Uachers.—Th^ro is no special preparation 



1 Art. xr, p. 4 . 

• IbfcL, pp. 4-0. 


77^ — : r- — 1 H 

* In many easts the thirteenth or fourteenth school year. 

* Art: XI, p. S. 
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TECHNICAL SCHOOLS AND COLLEGES . 1 *-V| 

J ■< 

TBCHNICAL SCHOOLS OP MlObLB 40 RAD & '* 

Organization. — The technical schools of* middle grade jre State 
schools. The entrance requirements are the completion of the first 
six years of the elementary school. The average age of the first-year 
students is 15 years. The courses are of three or fouryfears, with 
sometimes a preparatory course of two years. 

Aim of instruction. — The aim “ is to enable the students to under- 
stand the lectures on engineering and other like subjects, and also to . . 

train them in practical applications.” 3 

* * « 

1 

COURSE OF STUDY IN MATHEMATICS. ; 

No program is given, only the following schedule of hours. 3 



Schedule of hours. 


Studios. 

First 

year. 

Second 

year. 

Third 

year. 

Fourth 

year. 

TotaL 

Arithmetic 

145 

0 

0i 

39 

0 

146 

Algebra 

78 

158 

0 

373 

Ooometry 

> 60 

78 

39 

0 

167 

Trigonometry 

i. ■ * 

0 

78 

0 

78 


Nature of the instruction— An excellent list of topics. for applied 
problems is given at the beginning of the report. Otherwise there is 
nothing stated as to how far the work is really vocational. It is 
recommended that textbooks be used jmd that special texts in math- 
ematics be written for these schools. • 

Examinations . 4 — There are special, term, and annual examinations. 
The grade for the year depends upon these and upon daily marks. 

Preparation of teachers . 6 — There is a class for training teachers in 
connection with the Tokyo High Technical School. Most of the stu- 
dents in this class are from the normal school and come to the tech- 
nical 'school to learn the technical subjects. 

HIQH TBCHNICAL SCHOOL. 


Organization. — For entrance the students must have the. equiva- 
lent of the work of the middle schools. The course is three years of 
about 33 weeks each. This is a State school. 

Aim of instruction .* — The school aims to train practical engineers. 



t The Teaching of Mathematics in Japan; AH. Xn, The Teaching of Mathematics in Technical Schools 



MATHEMATICS IK OOMMKBOIAL AND IKDUSTBIAL SCHOOLS, 
OOURSB OF STUDY IN MATHEMATICS. 1 

Algebra. The course includes imaginarieo, inequalities, permutations and combi- 
nations, m a xim a and mi n i m a, indeterminate forms, convergence and divergence of 
series f determinants, and the binomial theorem with any index. 

Geometry, This'takes up the computation of areas aUd volumes. 

TrygoMWutry. This course includes the solution of trigonometrical equations and 
inverse trigonometrical functions. 

PUxrte analytic. A study is made of conics, including the general equation of the 
second degree. 

S<)lid analytic s. This course extends through surfaces of the second degree. 

Calculus. This is a fairly extended course in differential and integral calculus 

Differential equations. Elementary course. 

' Schedule of hours in mathematics. 


Brandi courses. 

Archlteo- 
* ture. 

Textile tech- 
nology. 

Electrical en- 
gineering. 

Mechanical 

engineering. 

Chemical en- 
gineering. 

Algebra 

00 

9? 

66 

90 

66 

99 

00 

99 


Analytics 


Mathematics 

Calculus and differential equations. 
Total 

00 

60 

66 

G6 

66 

231 

231 

231 

231 

(JO 



The remarks made concerning the nature of tho instruction, exami- 
nations, and preparation of teachers under Technical Schools of 
Middle Grade apply hero. 

,* , 

TRAININO SCHOOLS FOR LAND SURVBYORS.* 

Lower Course. * 

This is a course of one year. The preparation for admission seems 
to be completion of the middle school. Those are State schools anti 
aim to prepare practical surveyors. The average age of tho students 
ia 25 years. 

COURSE OF STUDY IN If ATHENA TICS. 

Algebra. (Thirty-five hours.) The principal topics are series, binomial theorem, 
partial fractions, logarithms, differential coefficient, maxima and minima. 

Solid geometry. (Forty hours). The course includes the usual material of olementary 
solid geometry, through spherical triangles. 

Plane trigonometry. (Forty-five hours.) This is a course in elementary plane 
trigonometry. 

Spherical trigonometry. (Twenty-five hours.) This course includes the solution 
of spherical triangles. v 

Analytics. (Forty hours.) This course extends through tho equation of the second 
degree in the plane, * * 

Methcdof leastsqtuires, (Forty hours.) ‘ * 

The instruction is given mainly by lectures. No textbooks are 
Used. ■ 


i Art. XII, pp. S3-9L This program Is rsonm m t n dsd in the report, bat it is not said to be In use, 
■Art Xin,pp. 44 - 48 * 
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Examinations ate given in some subjects. The teachers are 
selected from, the best land surveyors, graduates of the Irnperi&l 
University, and specialists in mathematics. 


Higher Course. 


This is a two-year course. The students are selected from the 
best practical surveyors. The average ago of the students is 33 
yoars. The aim is to train specialists “to guide common sur- 
veyors.” 1 

course or study in MATHEMATICS . 3 

Algebra . (Sixty hours.) Series, determinants, probability, aud theory of equations 
aro studied. 

Plane and solid analytics. (One hundred ten hours.)* * 

Differential calculus. (One hundred hours.) This ‘course extends through expan- 
sion of functions and maxima and minima. 

ihtegral calculus. (One hundred forty hours.) ' 

Differential equations. (One hundred twenty hours.) This is a course in ordinary 
and partial differential equations. ‘ * 

Dynamics. (Ninety hours.) This is a course in statics and dynamics of rigid 
bodies. 

Method, of least squares. (Two hundred hours.) 


RUSSIA. 

INDUSTRIAL SCHOOLS . 3 

* 

SCHOOLS FOR APPRBNTICBS.* 

Organization . — The 'course is three yuars in length. The* age* of 
entrance is from 12 to 15 years. The purpose of tho schools is to 
give technical instruction during apprenticeship. In 1909 there were 
28 of these schools. , 


COURSE or STUDY IN MATHEMATICS. 


Arithmetic. (Four hours a week tho first year, two hours the second year, and one 
hour the third year.) The principal topics studied are fractions, ratio, proportion, 
and interest. 

Geometry. This course gives tho geometry needed in practice. N o attempt is made 
to give rigorous proofs. This course is followed by geometric drawing. 


t BLBMBNTARY TRADE SCHOOLS.* 

Organization . — The length of tho course is four years, but the last 
year is given to practice. The students enter from the primary 
schools at the age of. 12 to 15 years. The aim of the schools is to .. 
educate for a trade. In 1909 there were 131 of these-schools*. 

* Art. xnr, p. 44. 

J Ibid., p, 47. ' . . : ' 

* Rapports pr&wntda a la Delegation Rune: Bur rcrgantcatioa da Tonwlgnemant dea mathSmatlqaat 
daw las dcoles industrleltes du reasort du MinilUre do i’lnatructfcm Publique, par P. Kolournitiakl at 
A.Hartxoucfc. Referred to hereafter as Rapport. 

* Rapport, pp;;%ib . '■ > . 

■■■*■' " ■■■ - »*/. ? v. 







■ ■ 


MATHBMAllOS IN COMMERCIAL AND INDUSTRIAL SCHOOLS. 


COURSE OF STUDY IN MATHBMATICS. 

Arithmetic. (Two hours a week the first year, one hour a week the second year.) 
This course includes integers, common and decimal fractions, the metric system, and 
applied problems. 

TRADB SCHOOLS.* 

Organization , — The length of the course is three years. In order 
to enter, the students must present the certificate of studies from 1 
an ieole priparatoire primaire , There were 30 such schools in 1909. 
Their purpose is to prepare their students for the trades. 

coursb of study in mathematics . 2 

Arithmetic, (The course extends through two years.) The principal subjects 
studied are divisibility of numbers, common and decimal fractions, ratio and pro- 
portion, Interest, and the extraction of roots. 

Geometry. (Three hours a week the first year, two hours the second year, and one 
hour the third year.) The object of this coureo is to teach the geometry necemary 
for the trades. 

Geometrical drawing. 
year.) 

Industrial drawing, 
the third year.) 


(Two hours a week the first year and throe hours the second 
(Two hours a week the second year and five hours a week 


LOWER TECHNICAL SCHOOLS.* 

Organization , — These schools require for entranco the completion 
of the four-year course in the municipal schools. (This is preceded 
by a three-year course in an elementary school.) The course of study 
covers three years. There were 19 of these schools in 1909. Their 
object is to prepare master workmen and foremen. 

COURSE OK STUDY IN MATHEMATICS . 4 

Arithmetic . (Three hours a week the first year, three hours with algebra and geom- 
etry the second year.) In the first year the subjects studied are fractions, and ratio and 
proportion; in the second year the rule of three, interest, and exchange. 

Algebra. Two hours a week are given to this course in the firBt year, and the funda- 
mental operations are studied; in the second year, through quadratics. 

Geometry, Plane geometry is studied the first year; the second year, the theory of 
proportion, some parts of solid geometry, and the trigonometrical ratios. 

Mechanics, This course includes the mechanics of a point, the mechanics of solids, 
applications of mechanics to simple machines, and resistance of materials. 

Projection drawing. (One hour a week the first year, two hours the second year, 
and ax hours the third year.) 

SECONDARY TECHNICAL SCHOOLS.* 

Organization ,— The entrance requirements are the completion of 
> the five lower classes of the Re&lschule. The course is four years or 
-Were' 32 Of these schools in 1909/ Their aim is to give 
an industrial education directed toward the special calling of the 
student, and in particular to educate engineers' assistants. 


i Rapport, pp. 77-32. 


* Ibid., p. 37., 

< Ibkt,pp. $S/4L 


•I Wd.; pp. S7,as. 
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oouaac or study in mathknatics . 1 

Algebra* (One hour a week the first year.) This is mainly a study of logarithms 
in preparation for trigonometry. . 

Geometry. (One and one-half hours a week the first year and one hour the second 
year.) Plane and solid geometry. 

Trigonometry. (One and one-half hours a week the first year.) Plane trigonometry. 

Analytic. (Two hours a week the second year.) The fundamental notions of 
plane and solid analytics. 

Drawing. Geometrical drawing, six hours a week the first year; machine design 
second and third years. 

Mechanics. * First year, general mechanics and simple machines; second year, graph- 
ical statics and resistance of materials. 



SPAIN, 2 


COMMERCIAL SCHOOLS. 

The course of study in the commercial schools is divided into, three 
parts — preparatory, elementary, and higher. 

In order to be admitted to the preparatory division a student must 
be at least 10 years of age and must pass an examination in grammar, 
arithmetic, geometry, geography, religion, and writing. The age of 
admission into tho olementary department is 1 4 years. 

These schools prepare their students to be merchants, skilled ac- 
countants, and commercial teachers. In 1907 there were 14 of these 
schools, with 3,242 students. 

The course for merchants includes the study of the elements of 
arithmetic and algebra, bookkeeping, commercial.practice, and indus- 
trial technology. ' 

Tho course for commercial teachers includes algebra, advanced 
commercial calculation, bookkeeping, and public administration. 


SCHOOLS OF ARTS, INDUSTRIES, AND TRADES. 

There are many institutions of an elementary grade, some of which 
prepare for the fine arts or the arts in general and others for. the 
industries. x 

The aim of the schools of arts and industries is: (a) To prepare 
skilled mechanics, who study arithmetic, algebra, geometry, descrip? 
five geonfetry, trigonometry, physics, general and applied mechanics, 
/and machines; (6) to prepare skilled electricians, chemisfs, and work- 
ers in various other industries. 

The schoo}s of arts and trades are night schools and are. open. tQ, 
workers. There are 26 of these schools. In order to enter, the stu- 
dents must have an elementary education. 

* Rapport, p. 36. 

* L'EnseigoMnant Uiih&natique an. Eapagna, Mme rapport da la Sox>oomintelon aapagnole* par la 

; ddUfud Dr.Zoal 0. da Oaldaono, pp. 8, <. . « 
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NAVI QATI ON SCHOOLS. 

Navigation is taught in five general technical schools and in two 
navigation schools. The number of students is about 300. The 
students obtain the pilot’s certificate. 

The subjects studied are arithmetic, algebra, geometry, trigonom- 
etry, topography, geography, physics, design, astronomy, and piloting. 


SWEDEN. 

/ 

\ INDUSTRIAL SCHOOLS. 1 

BLBMBNTARY INDUSTRIAL SCHOOLS. 

^Organization.— There were at the time that the report was written. 
(1911) about 60 elementary industrial schools in Sweden, 54 of which 
had State support. These spools began with private foundations 
but have gradually come «nder State or community control. 

The school year has two semesters— 13 weeks in the fall and 20 
weeks in -the spring. The instruction is usually given from 7 to 9* in . 
theevening, on-weekdays, and froin 8 to 10 on Sunday mornings. 

The course is two or three years in l eng th. 

The entrance requirements are an age of at least 14 years and the 
certificate of dismissal from. the. Volk^schule. 

A small fee of from 1 to 2 crowns (27 cent? to 54 cents) is charged. 

These sch<*>ls are not compulsory, but a commission is working over 
the plan of instruction, and i t is h oped that attendance will bo required 
between the ages of 14 and 18. In school where the numbers jus- 
tify it the students are divided into classes according to occupation 
and the instruction in mathematics is adapted to the needs of the 
different trades. 

Aim of the inetruction.—The aim of these schools is to give, practical 
industrial training. , r 


tr 
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COURSE OF STUDY IN MATHEMATICS. 

. Arithmetic. The course in arithmetic usually extends through three sweaters, two 

s°T v In a ^ lthmetl . c • , wh - ere tb « ob i<*t of the teaching i* to give the stu- 

t!! a rr PUtati r ^ ^ Wi " meet in their trades, the c 0V se 
pvea includes whole numbers, common and decimal fractions with applications 

^/«?h g 8 ii. mt u eB i’ BtoCl “ and bonds > diflC0Unt ’ and general problems that can be 
solved by the aid of equations of the first degree.” 

V T^-, tW J 0 b0ura a Week - but *>* numb « of semesters is not 
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Geometry, There ia usually a course of one year, with one or two double periods a 
week. Six books of ^uclid are studied, particular attention being given to problems 
of consfhiction. Practice is given in the computation of areas and volumes. 

In some industrial schools trigonometry and calculus are taught. » 

Methods of instruction , — There are short lectures by the teacher, 
f ollowed by the solution of problems by the students. 

The same books are used as in the secondary schools. 

MIDDLB TECHNICAL SCHOOLS . * 1 * 

Organization . — Students who have finished the Realschulp enter 
w ndut examination. These schools are said to belong to group C 
*n the plan .of the International Commission. The average age of 
entrance is about 18 years. The length of the course is three years. 

COURSE or STUDY IN MATHEMATIC!). 

There is much freedom given the teacher as to the nature of the 
instruction. The official plan requires only that certain subjects be 
taught. These are arithmetic, plane and solid geometry, algebra 
including computations with series and logarithms, plane trigonom- 
etry, and the elements of analytical, descriptive, and practical 
geometry. Calculus is taught in some schools. 

Aims and methods of instruction . — The official instructions recom- 
mend that the teacher keep constantly in mind the needs of the in- 
dustries. Mathematics is to be regarded as a tool. Hence the parts 
that have only a theoretical value will be omitted, such as certain 
formal parts of algebra. Geometry is of £rcat importance in design. 
Therefore it should be developed so as to contribute as much as pos- 
sible to practical applications. The principal aim of the calculus is 
to prepare the student to read technical literature' 

Examinations, —Examinations aro held at the option of the teacher 
to determine the progress and promotion of the students; There is 
no final examination. A diploma is granted at the completion of the 
course. 


SWITZERLAND. v 

COMMERCIAL SCHOOLS . 3 

y 

COM PLBMBNTA R^CJ>MM BRCI A L INSTRUCTION. 

Organization . — The complementary commercial instruction is both 
public and private. Courses are organized by commercial socities, 
by communes, and by one Canton (Fribourg)-. The students are 

1 Der mathematbohe UnterrJcht In SchwwSen: Die Jfathemattk an den tedmteben Lehramtaltan fa 
Bchweden, IT: Per mathematbohe Unterrioht an den Vtttebchnfea, by O.Oallandv, pp. 

1 LTSfud ynem ent n a thfen a tlqne an Bufaae, No. 6: Lee fnathAmatiquee l’eaQaebneinent oomsAweial 

lubw/by L. Mart Referred to hereafter ae No. 9. 
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apprentices and adult employees. The programs given in the report 
are for a course of three years. 

' Aim of the instruction } — The aim of the mathematical instruction 
is to give the students accuracy and speed in the calculations involved 
in commercial affair^. 

COURSE or STUDY IN MATHEMATICS . 9 

In the courses of study given in the report, from one to two hours a week for three 
yean are given to elementary and commercial arithmetic, and the same to bookkeeping. 

Arithmetic. The following are the principal topics taken up in the different yean: 

Fiffit year.. Computing by the hundred and by the thousand, English money and 
measures, and a review of fractions, 

Second year. Interest, discount, exchange, ratio and proportion, alligation, and 
partnership. 

Third year. Accounts current, accounts involving public funds, oral calcula- 
tion, and a review of die work of the three years. 

Bookkeeping . Some of the topics given in this course are simple and double untry 
by American and Italian methods, accounts of* a society, loss and gain accounts, 
balances, partnership accounts, accounts of- ah industry and of a hotel. 

Methods of instruction . 8 — The method usetf is that of exposition by 
the teacher, followed by the solution of numerous problems in and 
outside oLthe recitation. 

BopIcd&A list is given of the books most widely used. For arith- 
metic these books are mainly collections of problems. 

Examinations.* — At the end of the last year of the course an exam- 
ination is given to which any. person who has served two years' 
apprenticeship is eligible, whether or not ho has attended the cours 
complemertiaires. This is an examination for a diploma and is 
required of apprentices in 10 Cantons. The tendency is to make it 
compulsory everywhere. This examination requires, in arithmetic, 
a written exanynation lasting from 2 to,2J hours, and a test in oral 
calculation lasting from 6 to 7£ minutes; in bookkeeping, a written 
examination lasting from 3 to 3£ hours, and an oral one lasting fipm 
6 to 7b minutes. 

The examinations are set by the Cantons or by the commercial 
societies, according to the school. They are under the supervision 
of the Federal department of commerce and industry, anti in certain 
Cantons under that of the cantonal department of commerce and 
industry. 

The examples of examination questions given in the report 6 are 
JiV the main practical ones, such as would occur in business practice. 

. ^L’Enseigmment nutMmatlque «n Suisse, No. 6: Lea math6matlqaes dans PenseignsmentK com- 
' MMtttal solase, by L. ICorf. Referred to hereafter as No. 6, p. 3. e 

IIMd.,jp.A . 

♦ Ibid., p. 11. - • ' 

. «Ibid.,p.«. 
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Preparation of teachers } — The teachers belong to three groups— ele- 
mentary school teachers, secondary School teachers, and persons 
engaged in business. Apparently no special preparation is required; 
These teachers are usually paid by the hour, at the rate of from 3 to 
5 francs. In the larger places there are permanent positions which 
may pay as much as 4,800 or 6,000 francs for work of 28 hours a 
week. 

SBCONDARY COMMERCIAL INSTRUCTION. 

1. The Lower Secondary Schools op Commerce. 3 

There are few of these schools. They have had support from tjie 
Federation since 1909. They have a largo attendance of girls. The ' 
length of the course is one or two years. Fropi five to six hours a 
week are given to arithmetic and bookkeeping in each year in a 
course of study outlined in the report. This is a two-year course 
anil is used' in a school in Basel. The subject matter in this course 
is similar to that already given on page 74. 


2. Higher Schooih op Commerce.* 


Organization. — These schools are partly supported by the Federal 
Government. In some of the Cantons students of the ages of 14 or 
15 who are normal in their studies are admitted without examination, 
and some schools require an examination of all students. Of 31 
official schools of commerce, 6 are attended by boys only, 11 by girls 
only, and 14 are coeducational. 

Aims of the mathematical instruction.^ — The aims of the mathemat- 
ical instruction are said to be to develop ability to reason, to give 
precision in language, to give ability in abstract and applied calcula- 
tion, and to prepare the^tudents for advance^ commercial work in 
the university. 


COURSE OF STUDY IN MATHEMATICS.* 


The department of commerce of the Federal Government has issued 
a type program for courses 6f three and, of four years. In the 
former, 10 hours a week are prescribed for arithmetic and 11 for book- 
keeping and commercial work; and in the latter, 13 hours for arith- 
metic and 16 hours for bookkeeping and commercial work. Besides 
these, courses in algebra, geometry, and trigonometry are ’usually 
£iyen. 

Arithmetic, (a) Elementary arithmetic. “Review of arithmetic from the point of 
view, especially, of rapid calculation.”' This includes a review of the fundamental 
operations with integers and fractions, the metric system, square root, ratio and pro- 
portion, percentage, interest, discount, proportional division, alligation, and partner- 
ship, and oral calculation . 


*Na.«,p.l3. 
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(4) Commefcial arithmetic. Thin includes a study o f notes, bills, and accounts; 
the moneys and measures of the principal countries; methods of exchange and values 
of the precious metals; and buying and selling of stocks and bonds and other securities. 

Algebra, (a) Elementary. This qpurae begins with the fundamental operations 
and extends through square and cube root, equations of the second degree in one or 
naoro unknowns, arithmetical and geonjbtrical progressions, logarithms, and permuta- 
tions and combinations. 

(6) Financial. This includes a study of compound interest, annuities, sinking 
funds, and public loans. 

(c) Insurance. A study is made of probabilities and of mortality tables and their 
uses. 

Elementary geometry. “Study of plane surfaces. Surfaces and volumes of the prin- 
cipal bodies. 11 

Plant trigonometry. This course includes the solution of triangles. 

Bookkeeping. This is a fairly comprehensive course in bookkeeping, including sets 
of books for banks and for mercantile and industrial establishments. 

The courses in mathematics in certain schools include a few topic's not mentioned 
above. 


Method* of instruction * — “The method employed is the method of 
exposition; it is reduced, generally, to a strict minimum; it is pos- 
sible to devote much time to the solution of numerous and varied 
problems drawn, usually, from the domain of practical affairs.” 
Little use is made of models. There is a list given of the textbooks 
in general use. 


Examinations .* — “The examinations for promotion at the end of 
the year are giving way more and more to quarterly examinations.” 
The grade for the quarter is obtained by combining the examination 
grade with the grade made in recitation. The average of the three 
quarterly grades is the grade for the year. A diploma is given stu- 
dents who finish the course and pass an examination. This exam- 
ination is both oral and written and is based mainly upon the work 
of the last year of the course. The question is being considered of 
creating a Federal diploma for these schools. 

About 20 pages 3 of the report are taken up with questions used in 
the examinations. These questions are in the main in arithmetic 
and bookkeeping, some in algebra and geometry. They are almost 
entirely applied problems, those in arithmetic dealing with some- 
what complicated questions of accounts current, exchange, stocks 
and bonds, insurance, and profit and loss. 

Preparation of teachers * — The teachers prepare themselves either 
in a. university, by private stud^or, in a few cases, by commeroial 
practi^. It is recommended that some practical experience be made 
a part of the preparation of those who expect to teach in the com- 
friercial schools. A part of the teachers of mathematics in the com- 
mercial schools are selected from- those who have prepared to teach 
ih the secondary schools. It appears, then, that no definite require- 


*No.«,p.47. 
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merits are made of teachers of mathematics except the passing of a 
special examination. • 

Present tendencies . — “The actual experiences are too recent for it 
to bo possible to indicate a definite tendency in the teaching of 
mathematics in the higher schools of commerce.” 1 It is of interest, 
however, to note tho growth of those schools. In 1891, when the 
Swiss Federation first began to give them aid, there were 8 schools 
of commerce, with about 700 students. In 1910 thoro were 31 offi- 
cial schools of commerce, with 3,477 students— 2,249 male and 1,228 
foraalo. , 

SCHOOLS OF ADMINISTRATION AND FOR THE RAILWAY SERVICE.* 

. 

Organization. “By a school' of administration is meant a school 
that prepares the youth to enter tho Federal post office, telegraph, 
telephone, or ‘customs service.” 8 

The schools of administration and for tho railway service havp 
courses of two or throe years. Students enter at tho agb of 14 pr 
15 years. “Students who have completed their previous studies 
normally are admitted without examination; each school reserves 
the right, however, to 'examine all students.” Tho entrance exam- 
ination includes tho mother tongue, arithmetic, geography, and 
national history. 


COURSE OP STUDY IN MATHEMATICS . 4 

The time given to arithmetic varies from four hours a week for 
one year to throe hours a week for throe years; to algebra, from one 
hour a we<ek for six months to two hours a week for two years; to 
geometry, from nothing to one hour a week for three years; "to book- 
keeping, from nothing to two hours a week tho first year and one hour 
a week the second year. 

Tho following outline of tho course is given: 


Arithmetic.' (a) Elementary. “Review and extension of the four fundamental 
operations with integers and fractions. Common fractions. Ratio and proportion. 
Simple and compound rule of three. Interest and discount.* Proportional division. 
Partnership and alligation. Metric system. Square root." 

(6) Commercial.* “ Calculation of interest by different methods. * Stocks and bonds. 
Accounts current. Bills and notes." 

Elementary geometry. “Calculation of surfaces and volumee.* 1 
Elementary algebra. “The four fundamental opertUions with positive and negative 
numbers. Fractions. -Square and cube root. Equations of the first and second 
degree. Progressions and logarithms." f* 

Elementary bookkeeping. This is an elementary course. 

Methods of insti^ion.^The methods used are similar to those 
used in the commercial schools. 

Books. — A list of the books in general use is given. 1 


1 No. 6, p. M. ' * Ibid,, pp.'M-fla •Ibid.,p. 6*. 
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Ewmimtion * *} — Examinations aro given under conditions similar 
to those of the higher commercial schools. A. diploma is given at 
the completion of the course. 

Preparation of teachers* — The teachers in these schoolsshould have 
the preparation required of the teachers in the secondary schools. 

INDUSTRIAL SCHOOLS. 1 

ELEMENTARY TECHNICAL SCHOOLS. 

Under tho head of 'elementary technical instruction ure discussed 
the trade courses (cours professioncls) and tho permanent trade 
schools (6cples professionelles pennanentes). 

VOCATIONAL COURSES . 4 

These trado courses are for apprentices and give from four to seven 
hours of instruction a week. Tho law of Beni, which is cited, requires 
tho attendance of apprentices in places where schools exist. “These 
courses “ ore supported by particular corporations, by cities, and by 
the cantonal and Federal authorities, and they are regularly inspected 
by their delegates. The Federal support is 50 per cent of that of tho 
CQLpdrations plus one-third of the net expenses.” 

- Tho trade courses aro a regular part of the system of continuation 
schools of Switzerland . The continuation schools usually give courses 
of two or three years/ Attendance is required in 13 Cantons, is vol- 
untary in 5, and in the hands of the municipalities (Gemeinden) in 3 
'Cantons. The general aim of theso schools is to supplement the 
common-school education, and also to furnish the apprentices in the 
different trades the necessary theoretical instruction. 

From two to four hours aro given to mathematics in tho trade 
courses. The time given to the different mathematical subjects is in 
general as follows: 7 

Arithmetic, 1 or 2 hours a week, one course each year. 

Geometry, 1 or 2 hours a week, one course each year. 

Bookkeeping, I hour a week, one course each year. . 

Geometrical drawing, 2 to 4 hours a week, one course each semester. 

Projection, 2 to 4 hours a week, one course each semester/ 

A discussion of the aims and methods of instruction is given under 
the permanent trade schools. 

Emmina&ona . — The only examination mentioned is the one at the 
end of the apprenticeship, which is obligatory in. most Cantons. 

« No. 8, pp. «6, 87. 

* Ibid., p. 89. • # 

* L'Enselgaement mattkdmatiquo «n Suisse: No. 5, L’Enselgpement da mathdmatlquGsdans les &colea 
techniques moyennes mines, by Dr. L. CrellJer. This report Is referred to henefter as No. 6 

« IbhL, pp. U-U. 

* Ibid., p. 11. 

9 L^ne e lgn einm t|iirt hdfn etiqoe€n SuiMe; No. a, Per ma Owm stis ob e Unterricbten denachwdseriwdieu 
Primszschulcn, by lust. Btoeklin, p. U. 
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PERMANENT VOCATIONAL SCHOOLS.* 

' Organisation . — u Certain cities have gone further than the trade 

courses.* Assisted by various trade associations and by the cantonal 
and f ederal authorities they have organized trade schools in which 
young people servo their complete theoretical and practical appren- 
ticeship. Only those apprentices may enter who are not required to 
attend the public schools. They are then at least 14 or 15 years of 
ago and remain two, three, or four years, according to the obligatory 
duration of the apprenticeship. These institutions are inspected by 
the Confederation and are supported by it to the somo extent as the 
trade courses. In these trade schools wo develop the superior work- 
men, capable of becoming excellent foremen \ after some years of 
service in the shops. This is the intermediate stage between the 
elementary and the middlo' school instruction/' 

Aim of the instruction . — These schools are organized to assist in the 
development of the industries of the places in which they are located. 
The larger cities have schools for different trades. 

A umber o f hours spent in the schools . — As a rule, the apprentices are 
iii the schools SCJiours a week (in some only 52), 9i hours daily except 
Saturday, when the time is 8i hours. “ Tho purely practical or purely 
vocational instruction takes from 33 to 48 hours, according to the 
school -and the trade. 3 ; There remains then from 8 to 19 hours for 
general and technical culture. Tho largest part of this time is given 
to mathematics." V 

The courses usually given in mathematics are the following: 4 

.... Houn p»r week. 

Arithmetic, one course a year 2 

Geometry, ono or two courses a year 2* 

Algebra, one or two courses a year. .g 

Trigonometry, one course a year * 2 

Mechanics, one or two bourses a year. 2 

Bookkeeping, ono course a year 

Geometrical drawing,, one course a semester * 4 

Projection, ono course a semester. 4 

I COURSE OP STUDY IN MATHEMATICS. 

Report No. 5j gives outlines of the courses in mathematics offered 
in four of the middle trade schools. Tho following abstract of the 
courses offered 'in the section for mechanics in tho School of Arts and 
Crufts of Geneva 5 will give a fairly good notion of the nature of the 
work done in mathematics as shown in tho report: 

WEST TEA*. (PROBABLY THE STUDENT’S NINTH SCHOOL TEAR.*) 

Numerical calculation. and algebra. (Two hours a week.) This course includes 
calculations involving simple literal expressions, the Solution of easy equations hum 
geomotry, mechanics, and physics, technical tables, and gra phical repnseenta Hno , 

1 Mo. 5, pp. IS-37L . , — -- ' - 

•Ibid., p. 15. j ' 

• Ibid., p. 28. j 

* Ibid., p, 27. ! a . 

*Ibld.,pp. 24, p. 
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Geometry. (Three hours a week.) The topics taken up in this course are geometrical 
constructions, curves used in mechanics; reduction of figures, the pantograph; and 
practical applications to solid geometry, such as the calculation of surfaces, volumes, 
and weights of pieces of machines. 

& Mechanics. (Two hours a Week.) This course includes elementary statics with 
applications to machines and the elements of kinematics and dynamics. 

Technical drawing. (Six hours a wee£.) The principal topics in this course are 
making sketches of the tools in the shop, general principles of machine design, and the 
elements of elementary and descriptive geometry applicable to machine design. 

BXOOND Tia. (TBS STUDENT'S TENTH SCHOOL TXAX.) 

Trigonometry. (.Two hours a week during one semester.) This is a course in plane 
trigonometry with applications to mechanics. 

.Mechanic*. (Three hours a week.) This course includes applied kinematics, the 
problem of falling bodies, and the study of such mechanisms as cams, connecting 
rods and cranks, and gearing. • 

Resistance of materials. (Two hours a week during one semester.) There is a study 
of simple problems; applications to such,cases as belts and gearing; the use of tables. 

, Technical drawing. (Six hours a week.) General principles of machine design, 
with applications to the machines used or constructed. 

. Wl»P TXAX. (THK STUDENT'S ELEVENTH SCHOOL TXAX.) 

Mechanic*. (Four hours a week.) This includes further study of dynamics and of 
certain types of motors. 

Technical drawing. (Six hoursa week.) Sketohee, Working drawings, copies, and 
blueprints. 

Methods of instruction. — Tho following remarks on the methods of* 
instruction apply to the trade courses* as well as the permanent trade 
schools unless otherwise stated: 

Arithmetic. "The teaching of arithmetic In the trade courses and in the shops for 
apprentices requires an annual course of one or two hours and has for its principal 
aim the solution of vocational applications . 1 We mean here by vocational appli- 
cations alT the practical problems which may be met in the trade of the apprentice. 
The carpenter calculates surfaces, volumes, and the buying and selling prices of mate- 
rials used in his trade. The locksmith deals with the surfaces, volumes, weights, and 
prices of pieces of iron of various kinds. 

"The instruction, however, is systematic and is developed as in the other schools — 
complete knowledge and facility in the four operations: Metric system; rule of 
three; calculation of costs and selling prices; rules of Interest and discount." 

■" ^Aato programs and methods they may be summed in this: 3 To arrive at a practical 
end tiseful result by tile sf&iplestand most intuitive means." 

"The method 1 of work usually adopted consists in the solution of numerous problems, 
either on the blackboard or in the notebook* and always, if possible, in class under the 
the supervision of the master. „ Little or nothing of books, and nothing of written 
theory." 

find here the not unusual complaint concerning the poor work * 
the elementary Schools : 

^ Iu all cases thq fact is this : 1 The young people who enter the technical schools do 
not know sufficiently well how to calculate." "The teaching of arithmetic In the 
elementary technical schools reveals another general defect: The students who come 
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a task is at once a matter of reasoning, of order, and of good taste upon which, it is 
absolutely necessary to insist. It is not the writer who is speaking here, but a great : [A 
number of colleagues who replied to the 'questionnaire.’' 

Gfeomttry. The work begins with a review Q f the properties of lines, surfaces, and ' 
solids which the students have learned in the elementtry school. “We continue with 
purely intuitive instruction . 1 The knowledge of geometrical figures is developed by 
the aid of drawings, and that of solids by the examination of models in wood or card- 
board. The principal rules are established by the use of decomposable cardboard 
figures.” “While being intuitive, the instruction remains systematic; the study of 
perpendiculars and obliques, of the equalities of triangles, the circle, parallelograms, 
surfaces, the Pythagorean proposition, and regular polygons lends itself to this method 
of treatment. Such is, in its large outlines, the geometric basis of the knowledge of our v 
future artisans.” 

* We may add that, without question, it is impossible to put a manual of geometry * 
in^p the hands of ^the students. Firat of all, there does not exist to our knowledge p 
French or German text that fulfills completely the requirements of the technical 
schools. On the other hand, it is not in thumbing* book that a young person learns 
geometry.” 

The method of instruction is to have the necessary theory dictated by the teacher, 
and copied by the students in notebooks. Many exercises are solved. Plane and 
solid geometry arb developed together. “The notions of geometry are terminated 
with the principal properties of the regular pyramid, cone, right prism, cylinder, by 
utilizing the construction of these to aid in their development.” ‘ 

, Algebra. Algebra is seldom taught in the trade courses. The following remarks 
apply to the permanent trade schools: 

“As in arithmetic, this courae is directed toward a. utilitarian end.” • “As in 
arithmetic, little of theory, each new question, each step in advance is explained by 
corresponding examples. The solution of numerous exorcises by the students on the : 
blackboard, and in the class notebook, such is the method recommended and adopted - 
by the jnost of the schools.” 

The books most used are : 4 

C. Morf et S. Tzaut, exercicee et problbznes d’algbbre. 

E, Bardey, Auigabensammlung. 


Organization, The most of the middle technical schools are under . 
the control of the Cantons. The lengths of the courses are from three 
to^nine semesters, with five and six semesters as the most "frequent 
lengths. * , 

Entrance Teguirctnents , — The technical schools 8 receive, after 
examination, youths of 15 years who have attended the last two 
classes of a secondary school and who possess the-knowledge required* 
by ite regulations, 

“This knowledge includes: Elementary arithmetic. The elements ^ 
.of algebra and geometry. The mother tongue (preparing a simple 
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'A part of ‘the; students have several years of shop experience before 
Riding the technical schools. 

' Aim.— * Between the engineer, 1 the thought that conceives, ancL 
the workman, the hand that executes, a i technician ’ is necessary, 
capab first of grasping easily , ie projects and plans of the engineer 
' or the architect, and then directing th6ir execution with intelligence,” 
As the principal a im of these schools is to educate these technicians 
the principal aim of the mathematics is a purely practical one. It is 
intended, however, that the mathematics be taught so as to develop 
logical thought. 9 The young technician must know enough mathe 
m&tics to organize and solve his problems mathematically, and to be 
able to read the literature of his subject. 

COURSE OF STUDY IH l^A-THEMATICS. 

'The number of houre weekly (spent in the school) is in the neighborhood of 40 
throughout the course.* In the first year 12 or 15 hours are* given to pure mathematics. 
In the second year 6 or 6, and in the third year only 2 or 4. In the second year the 
course in applied mathematics requires 8 or 10 home.” 

The following course 4 in mathematics is given in the section for 
mechanicians ' in the Techrdcum, of Berthoud. The length of the 
course jn this school is five semesters. 

FIBfiT SEMESTER.' (THE STUDENT'S NINTH SCHOOL YEAR.) 

Arithmetic. (Six hours a week.) The principal subjects studied are the funda- 
mental operations, systems of measures, fractions, ratio, and proportion, percentage 
and its applications, partnership, and alligation. i 

Algebra < (Four hours a week.) This course includes the fundamental operations 
with integral expressions, equations of tho first degree in ono unknown, proportion, and 
logarithms. * * 

Geometry. (Three hours a week.) The theorems of plane geometry, the construc- 
tions , and computations are taken up. t 

Geometrical thawing. (Five hours a week.) 

^ BEYOND SEMESTER. (THE 8TtTt>ENT»S NINTH SCHOOL YEAR.) 

tyh *. (Four hours a week.) The topics studied in this course are equations of 
the first degree in more than one unknown, equations of the second degree, powers and 
roots, loga ri t hm s, the slide rule, arithmetical and geometrical series, and compound 
interest. * . ^ 

Geometry. (Four hours a week.) This is a course in solid geometry and includes 
important theorems, and computations of the surfaces and volumes of the 
and also of the prismatoid and of solids of revolution. Tbeire is a -* 
®ort introduction to trigoncinetry which Is used in the computations of volumes. 

geometry ± (Four hours a week.) This course begins with the projection t 
^ ti^;swight line nude* tends through the study of the plane sections 

pyiiu^ pones, $h^tbeihter^ of bodies bounded by 

$jyyplaae andcurvod if Ik a.. :■ : : ' \ , ' * \ . 

1 -t ■ >■ * — ■ — • — 1 — — r 
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/ / THIRD SEMESTER. (THE STUDENTS TENTH SCHOOL YEAR.) - 

I ♦ 

Pion< trigonometry. (Three hours a week.) This includes the solution of oblique 
triangles and applications. 

Analysis. (Four hours a week.) This course includes the binomial theorem, *the 
notion of a function, and an introduction 16 differential calculus and its application to 
the theory of curves and to mechanics, and to the development of f unc tionsin to 
power series. * *" 

Descriptive geometry', (three hours » week.) Intersections of solids and applies* 
tions to nimj&ous problems in the construction of machines. light and shade and 
parallel perspective. 

- .. Mechanics. (Four hours a week.) This is a course in the elementary theory of 
mechanics, with many practical applications. / ’ 

Resistance of materials. (Four hours a week.) 

FOURTH SEMESTER. <THE STUDENT'S TENTH SCHOOL YEAR.) 

Analysis. * (Three hours a week.) Introduction to integral calculus* and applica- 
tions to geometry and mechanics. • * 

Mechanics. (Six hours a week. )Y This course includes something of the dynamics 
of rigid bodies, hydrostatics, and hydraulics with applications. 

Graphical statics. (Two Hours a week.) , • '.* 

FIFTH SEMESTER. (THE STUDENT'S ELEVENTH SCHOOL YEAR.) 

Mathematics. (Ofie hour a week.) Review with selected examples. Short intro- 
duction to practical geometry. . v 

Graphical statics. (Oiie hour a week.) \ 

Methods of instruction. — What has bean said concerning the general 
aims and methods of instruction in the trade schools 'applies hertf. 
The instruction is expected to be concrete, to involvtf many practical* 
' problems, and irt point of view of theory to be limited to whdt is abso- 
lutely necessary. ‘'All the purely {before tical developments are 
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,The work in descriptive geometry and in geometrical and technical 
drawing is said to be of great importance, is given much time and 
attention, and every effort is^made to keep the instruction thoroughly 
practical. 

Much importance is attached to the study of mechanics in the mid- 
die technical schools. It is sometimes taught by mathematicians 
and sometimes by engineers. “We will only add thajt the choice of 
example is made in absolute conformity with the technical needs of 
the students, and that this course js Characterized by a great number 
of carefully chosen graphical and numerical problente.”* It is urged 
that in geoipetry and in mechanics “the professor should* prepare the 
examples according to the necewitira of* He bught tp 

know the questions of which ihe technologists have the greStest nebd; 
his problems ought to relate the mathematkd theoty the oth^ 
branches of the program/’ 


'1 
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J^minotfiorw. 1 — At the end of the course the students take an 
L ■•- - examination to obtain the dipldme de technician. In certain schools 
there is an examination at the end of the second year which includes 
the examination in pure mathematics. 

* * The examination in mathematics is oral and written, on algebra, 
geometry, trigonometry, analytics, mechanics, and the resistance of 
' / materials. A considerable number of examination Questions are 

given in the report. 3 The most of these examples are theoretical or 
\ involve such applications as are found in the books. 

Preparation of teachers} — In general the teachers in the middle' 
technical schools are engineers and architects with diplomas from 
the ligher technical schools, and professors of branchos of general 
| culture who have the dipldme de maitre de gymnase. 

- . Some of the instructors of technical branches are technologists 
\ who after leaving the Technicum have gone into practice, and later 

' have gone into teaching. Some of the teachers of nontechnical sub- 
jects have only the dipldme de mattres secondaires. “We have then * 
’no special preparation foirthe professors of technical instruction. 

1 There is found the engineer with no pedagogical knowledge, and the 
mathematician with no technical knowledge.” It generally happens, 

.. however, that the engineer has a taste for teaching, and the mathe- 
matician is^ interested in mechanics or architecture; so that the 
results seem to be good. It is recommended that some special prepa- 
v . ration be given instructors in technology, just as is now done in the * 
case of the teachers in the secondary schools. “It is not sufficient 
•: ' * for a future professor to be instructed in his subject; it is necessary 

- that he should have practice teaching, show what he can do, and by 
some well directed trials improve and perfect his individual methods.” 



UNITED STATES. 




The vocational schools of the United&tates have no general State or 
national organization, and present great diversity of organization, 
simp, and methods. Atf a rules these schqpls have grown up to meet 
the needs of -particular vocations or of particular localities. The 
types are not clearly defined, and it is practically impossible to give 
detailed descriptions that will apply to a large number of schools. 

, Thedata\tiped here are taken almost -entirely from the American ^ 
reporte to the International Commission on the Teaching of Mathe- 
matics* Oply some of the principal facts are -given here) and ref- 
rencee are made to the reports for details,^ 




* IMA, p. 102. 
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COMMERCIAL SCHOOLS . 1 



Private commercial schools . — There is generally no definite entrance 
requirement. The aim is to prepare young persons, in the shortest 
' possible time, to take such positions as that of clerk, bookkeeper, » 
accountant, tmd stenographer. The courses are from a few months 
to two years in length. Commercial arithmetic is usually the only 
work in mathematics. 

Cominercial departments in high schools . — These, are ordinary high * 
schools, and the course offered by the commercial department is 
only one of several that may be elected by the students. The work 
mathematics in the commercial course differs from that of the other 
courses in including commercial arithmetic and bookkeeping, and lees 
of algebra and geomotry. , 

* Commercial high schools . — These . have the same organization as . 
other high^ckools, and hence require for entrance the completion of 
the eighth grade of the elementary school, and the pupils are as a rule 
14 years old when they enter. The aim of the commercial high 
school, as well as of the commercial department in the general high 
school, is to give a general education and at the some time to give 
vocational training that may be utilized 1 immediately after leaving 
the school. Both of these classes of schools ’prepare for the same 
kinds # of positions as those mentioned under priy ate commercial schools. 

.The courses in- mathematics offered are commercial arithmetic, 
algebra, geometry, bookkeeping, and sometimes trigonometry. 

The longth of the course is four yearn. 

v 


INDUSTRIAL SCHOOLS. 


liUermediate industrial,, preparatory trade , or vocational schools** - — 
The aim of these schools is to pr^paro for a trade. In order to enter 
these schools the student must b§ at least 14 'years of age and have 
completed at least the first six years of the elementary school. These 
schools are as a rule supported by public funds. ‘/In schools of this 
class the course of study commonly combines bookwork and shop- 
work in almost equal proportions. The bookwork generally includes 
English, shop mathematics, industrial history, and civics, together 
with the elements of physics and chemistry.” 

Trade schools with day courses .* — “In these schools the .aim is to 
prepack-pupils for actual work in the trades in the shortest possible 
time.V The length of the course varies with the needs of thfi student. 
In sdme schools, of this class very little attention is given to matbe-’ 
matics; but other schools “giving longer courses frequently give very 

i International C^mmJsftVm on' tha Teaching of Kethemetfcp The American Report: 
ta tha Technical Secondary School* of the United States, yp. 2K». 

4 tfaiBentatta In tha Elementary Schools of tha bnltegetnaa, pp. 1M, 16ft. | 

\-r, /■■■--., ■ 7 *.»;■* V 
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and ordinary academic work is exceptionally well handled. This is r | 

peculiarly true in the subject of mathematics. The problems* * of the 
shop and farm are quite commonly treated in the classes in arithmetic, - 
algebra, and geometry.” • ' ^ 

Technical ^schools vnth day courses. 1 — 1 The schools included under 
this classification are of secondary grade and do not give instruction 
of higher engineering rank. The courses are ’designed to give the 
pupil such acquaintance with scientific and mathematical principles 
underlying commercial processes as will enable him to qualify in 
time for the work of foreman, master mechanic, inspector, etc.” 

The completion of the high school is usually required for entrance. 

The length of the course is usually four years. Some of these confer 
degrees.* The work in mathematics includes algebra, plane and 
Bolid geometiy, trigonometry, analytical geometry, calculus, and . 
mechanics. • ’ ’ V 

Manual training and technical high schools } — like other public high , 

schools, these schools require for admission the completion of the eight : \ 
grades of the elementary schooj, and give a course of four years. The 
.aim of these schools is to give a general education which touches more 
closely the industrial life 6f the community than does the conven- 
tional classical and literary coulees, and to prepare for higher technical \/ 

. training. Some direct training for .the trades is given. . 1 


“In schools* where curricula are arranged with more or leaa reference to the require* * 

manta of the coUeges, algebra, geometry, and trigonometry receive about the same 
amount of time as in general secon^y schools, viz, one' year each of elementary 
algebra and plane geometry, and one half-year each of advanced algebra, solid geom- 
etry, and trigonometry. A year's work ordinarily represents five exercises per week 
for 33 to 40 weeks, i. e., a totaTof.166 to 200 exerciaSe. The length of the exercises 
ia from 40 to 50 minutes." “A fevTschoole. jffesent courses in so-called ‘shop mathe- 
matics.' y 

Agricultural high schools . 1 — These schools are generally public high 
schools, and have the same entrance requirements and ..length of 
course as other .high schools. “Their object Is to provide such an 
education for the youth of the rural community as will tend to retain, 
him in that community as an effioient member thereof.” The required 
work in mathematics usually consists of arithmetic and one year each 
of 'algebra and plane geometry. It is reported that an attempt is 
fnade to make the* work in mathematics more practical. 

1 Mathematics intho Elementary Schools of the United States, p. 156. , 

t Iftthematiop in 
*Xbld.,p.«. 

*Ibid.,pp. SMS. 


the Technical Secondary Schools of the United States, pp. 1-31. 



TABULAR STATEMENTS OF COURSES IN MATHEMATICS 
IN COMMERCIAL AND INDUSTRIAL SCHOOLS. 


Tke .following tables contain, so far as the- facts are available, for 
each type of school in each country the following facts: 

The number of years of previous school attendance required ^or 
entrance. . - 

The approximate age at entrance. 

The number of years in the course. • - . 

The number of hours a week spent in the school. 

The number of hours a week given to the study of mathematics. 

. The branches of mathematics studied. 

In determining the number of years of previous school attendance 
and the approximate age at entrance, free *use has been made of the 
tables prepared by Mr. J. C. Brown and published in Bulletin, 1914, 
No. 45, of the United States Bureau of Education. 


Commercial and industrial schools in Austria. 


Requirements. , 

Higher 

commer- 

cial 

schools. 

Industrial 

continua- 

tion 

schools. 

\ 

Courses for 
masters 
and 

assistants. 

General 
trade 
• schools. 

Trade 
sob oo Is for 
particular 
Industries. 

Schools for 
the build- 
ing trades 
and the 
mechanical 
arts. 

Tears of previous school at- 
mdanoe required. 
Approximate age at aatranoa. . 

Number of yean in oourse 

Hours per week in school 

Hours per week for mathemat- 
ics. 

Courses in mathematics ; 

( 

4 

• 8 

14 

4 

Fulltime. 
About 6 
each year. 
Arith., 
•If., 
geom. 

8 

14 or over. 
2 

Part time. 

8 or more.. 
17 or over. 

« 

12 or over. 
3 

Full time. 

8 

14 or over. 

3 or 4 
Pull time. 

8 

17 or over. 
Fulltime! 

Part time. 

Arith., 

geom. 

Arith. , 
geom. 

Arith., 

geom. 

Arith., 
» 1 S . , 
geom., 

drawing. 

Arith., 
geom. , 
projec- 
t 1 o n 
drawing. 


Requirement*. 


Years of previous sohool at- 
' " ‘ ‘ squired. 

a ti* at entrance.. 


_„anoe required. 
Approximate age at l_ M 
Number of years tu Course, 


S amper weft in school 

otirsperweek for matbemaW 

Oyy to nurthemetlos. . . „ 


Schools 
for master- 
workmen. 


8 or more. 

17 or over. 
2or2J 


wing. 


Higher 
Schools for 
the textile 
industry. 


14 or over. 
4 

FuUUme. 


Arith., ale.,* 




ttoa.i 


geometrical 

drawing.. 


Higher indus- 
trial sctfoola. 


14 

. 4 

Fnlltbne. 
1st year, 2- 13; 
, about 7; 

ad,ajto4. 

. cal geom., 
projection 
drawing. 


Industrial 
schools for 
women. 


I each year. 
Arith. 


Schools of 
domestio 
science. 


lfl 

6 months. 


Arith. 


r 


t ■ 1 


TABUTjLB STATEMENTS OF C0UH8E8 IN MATHEMATICS* 
« Commercial and industrial schools m Denmark . 


89 


Requirements. 

— ^ 

Evfnfog 

commer- 

cial, 

schools. 

Day com- 
mercial 

echoob. 

i Evening 
industrial 
schools. 

Day 

schools few 
mechanics. 

Courses for 
surveyors 
and 

foresters. 

Navigation 

schools. 

f 

Years of previous school at- 
tendance required. . 
Approximate age at entrance . ; 

- - 


7 








Number of yeanrin course 

Hours per week in school 

3 

30 

5 

Commer- 
cial arlth. 

4 winter 
semesters. 

1-2 

Full time, 
appar- 
ently. 

1st semes- 
ter 12; 
2d. 6. 
Arlth., 
alg.,trlg.. 
geometri- 
cal draw- 
ing. 



Fulltime, 

•Zf y sr - 

jf 


Hours per week for mathemat- 
ics. 

• 

Courses in w»i<wwn«« 

2 

Commer- 
cial axith. 



Arith,, 

1 • R • i 

Reom., 
trig- . pro- 
Jectlon 
drawing. 

Arlth., 

plane an& 
solid 
geom . , 
analytics 
oaloulus. 

Arlth., 
trfe° 01 ’ 

f 


Commercial and industrial schools in Finland. 


Requirements. 

Schools 
for com- 
mercial 
employ- 
ees. 

Schools 
of com- * 
merCe. 

Commer- 
cial in- 
stitutes. 

Manual 

training 

schools. 

Lower 

and 

higher 

trade 

schools. 

Vocational 

schools* 

Industrial 

schools. 

Years of previous. school at- 

6 

6 

* 0- 


6 

t 

6, and l 
year in 
shop. 

17 or over. 

2 yean of 
6 mss. 
each. 

. tendance required. 

Approximate age at en- 
trance. 

Number of years in the" 
course. 

Hours per week in school.. . 

14 

16 

16 or 17 


13 or 14 

13 or 14 
2 

12 to 20 

1 or 2 
12 

2 

! 

2 or 3 j 

I 

1 or 2 

i 

1, 2, or 3 
Part 

Hours per week for mathe- 





time. 



matics. 

Courses in mathematics 

Arlth. 

Arlth., 

geom; 

t 

Arith., 

Big., 

geom. 

Arlth* 

Arlth., 
Big.! 
descrip- 
1 1 v e 
geom. 

AriUt^lg., 
geom., 
descrip- 
t i v e 
geom. 

Arith., alg., 
geom., 
descrip- 
t I ▼ a 
geom., 
mechan- 
ics. 









OommerciaJ and industrial schools in France. 


Requirements. 


Yeats of previous school at- 
tendance required. 
Approximate age at entranoe.. 
Number of years in course. . 
Hours per week in school... 


Hours per week tor ma theme t- 


Coursee in mathematics. 



Higher primary schools 
■ for boys. 


section. 


13 

8 

28 1st year. 
1 82 A, 32 
3d. 

4 1st year. 

8 a, 9 

3d. ' 

Arith. ,alg., 
geom. 


Practical schools of com* 
merce and industry. 


1 Industrial 
section. 

Commercial 

section. 

Industrial 

section. 

7 

6 or 7 

8or 7 

13 

8 

28 Mr year, 
36 2d, 37 
3d, 

1? or 13 
3 

Fulltime. 

12 or 13 
3 

Fulltime. 

4 1st year* 
3 2d, % 
3d. 

6 1st year, 
8 2d, 8 
3d. 

.6 1st year, 
8 2d, 8 
3d 

AittMfc, 

geom., 

mechan- 

ics. 

ArittLAlg. 

r 

Arith. ,alg., 
geom., 
deserjp- 
t i v • 


*v : , * 1 

geom., 
msohan- 
j lot* 


National 

vocational 

schools. 


13 to 18 

4 

40 1st year. 
44 2d, 47 
3d. 80 

4ti 

"tin 

Arith.^0*., 

geom., 

trig-.d* 

fsrlptive 

geom. 


Vocational 
sohoob for 
girb. 


12 to 15 
FnQtfmfc 

“krs 

Arith., 


* V-'jlj 
' ■?: 
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90 MATHKMATIC8 IK COMMERCIAL AND IKDU8TBIAL 8CHOOL8. 
Commercial and industrial schools xnQermany, 


Requirements. 


Years of previous school at- 
tendance required. 
Approximate age at entrance. . 

Number of years In course 

Hours ppr week In school 

Hours per week for mathemat- 
ics. 

Courses In mat hem at Ins....... 


Commercial 

continua- 

tion 

schools. 

Commercial 

preparatory 

schools. 

Higher 

commercial 

oourses. 

Commercial 

Realschu- 

len. 

Industrial 

continua- 

tion. 

schools. 

Trade 
schools for 
the metal 
Industries. 

8 

8 

% 9 

0 

8 

R 

14 

14 

15 

13 

• 14 

14 or over. 

S 

. 1 

' 1 

3 

3 

2 or 3. 

0 to 12 

24 to 33 

35 

30 

6 to 0 

Full time. 

2 

4 to 6 

4 to 0 

1st and 2d 
years, 6; 
3a year. A 
Arltn.,afg.. 
plane and 
solid 
geom., 
Ulg. 

1 or 2 each 
year. 

lYobahly 4 
each year. 

Commer- 

Commer- 

Commer- 

Arith. ^lg., 

Arith; ,alg., 

cial ar 1th. 

cial arith. 

cial arith. 
• 

9 geom. 

geom. , 
trig. 


Commercial and industrial schools in Hungary. 


m%r. 

|fe?V : 


• * 

* ' Requirements. 

4 

Years of previous school attendance required 

» * 

Approximate age at aatrtooa. 

. Number of years in course 

* Hours peu week In school 

Hours per week formathematlcs..... 

CouiwIjv mathematics.... 1.. 



Higher 

commercial 

schools. 

Trade 

schools. 

6 

14 or 15 

a 

Fulltime. 
1st year fl, 
2d £ 

3d «. 

Arith., alg., 
geOm. 

t 

8 

13 

, a 

* Fulltime. 

1st year 2, 
3d 2 

8d 1. 

Arith., de- 
son ptlve 
geom. 1 


Higher 

Industrial 

schools. 


8, plus 1 year 
of practice. 


> 

• H- ' . 

/ 

Factory 

schools. 

Evening and 
Sunday 
classes for 
artisans. 

Middle 

technical 

schools. 

Navigation 

schools. 

Years of previous school attendance required... 

Approximate age at entrance. 

Number of years in course 

Hours per week in school 

Hours per week for mathematics 

8 

14 or over 
2 or 3 
Part time; 
Probably 2 
for 2 years. 
Arith., alg., 
g«om. 

8 plus con- 
tinuation 
school. 

17 or over 

Part lime. 

9 

17 or over 

It to 2* 

Full time. 
4 or 5 for 2 
years. 
Alg.. plane 
ana solid 
geom., trig, 
analytic*! 
geom. 

8 

I?:*:::::::::: 

Oourses in mathematics 

Arith., alg., 
geom., trig., 
projection 
drawing. 

Alg., plane , 

and s4ld 
geom. .plane 
and spher- 
l&llrfg. * 

i 

Commercial and industrial schools in Holland. 

Requirements. 

Burgers vond- 
seholeo. 

Schools of 
design. 

Vocational 
and techni- 
cal schools. 

Navigation 

schools. 

Years of previous school attendance required . . . 

Approximate age at entrance 

Number of years 1 n course 

Hours per week In school .*' 

Hoors per week formathemptios 

Oourses in mathematics 

i 

6 
12 
2 to 4' 
0 to 15 
1st year 4, 
2d 4, 

3d . 3, 

4th* 2. 

Arith., Alg., 
mechanics. 

6 

1 f 
3 to 5 
. 8 to 15 

SameasBur- 
geravond- 
scholan, ap- 
parently. 
Plane and so 
script! ve g< 

6 

12 

3 

40 to 44 
1st year 4, 
2d 3, 

3d 3. 

lid geom., de- 
»m. 

7 or 9 
14 to 17 
2 

Full time. 

13, each year. 

Solid geom.. i 

plane and . 

spherl c a 1 
trig., ana- 
1 y 1 1 c a 1 
geom., navi- J 

gallon. 


10 

Full time. 


A lg ..plane end 
solid geom., 
trig., descrip- 
tive goom. 


tod ffitt ta w fr o i i lfrir fu th strode sohopls give the same ootusee In maths* 








TAB U LAB STATEMENTS OP COXTBSKS IN MATHEMATICS. 
Commercial and industrial schools in Italy. 



Requirements. 

4 Practical 
schools of 
agriculture. 

Higher 
schools of 
agriculture. 

1 Schools of 
mining. 

Lower 

commercial 

schools. 

i Intermediate 
j commercial 
schools. 

Years of previous school attend- 
ance required. 

Number of years In the course. . . 

4 

*12 

AUmlsslon 
by exami- 
nation. 

* 4 

.8 

2 j ^ 

Courses In mathematics 

Arilh.pgeom. 

Arith., alg., 
geom., me- 
chanics. 

Alg., geom., 
descriptive 
: geom., me- 
chanics. 

Arith., Uig., 
geom. t 

( 

Ariti., A%.i 
geom. ■ 


Commercial and industrial schools in Japan. 


Requirements. 

Commercial 
schools, class B. 

Commercial 
schools, class A. 

Commercial 

colleges. 

. Technical schools 
of middle grade. 

Y ears of previous school 
attendance required . 

A p proximate age at en- 
trance. 

Number of years In the 
course. 

noun per jweek In 
school. 

Hours per week for 
mathematics. f 

Courses in mathematics 

> . . 

. « 
12 

3 or less. 
Full time. 

4 or 6 each year 

Commercial arith. ! 

1 

1 

9 
14 
4 or 5 
Full time. 

U 

17 

3 or 4 

Full time. 

1st year, 3; 2d, 2; 
.3d. 3; 4th, J. 
Math, of ffnaace. 

! 

" « 

4-nrtge age, LS 

| 3 or 4 

miUtima. 

(8ee table, V 67.) 

Arith., alg., geom., 
trig. 

Commercial arith., ! 
alg., geom. j 


Requirements. 
£ 


Years of previous 
school attendance 
required. 

A pprox iroete age at 
entrance. 

Number of years In 
tbeoourse. 

Hours per week in 
School. 

Hours per week for 
mathematics. 

Courses In mathe- 
matics. 


High technical schools. 


Full time. 

A (See table, p. — ,) 

Alg.. geom., trig., plane 
l.aftd solid analytical 
geom., calculus, differ- 
ential equations. m 


Schools for land surveyors, 
lower course. 


• Average age, 36 
% 

1 

Full time. 

(See table, p. — ,) 

Alg., solid geom., plane 
And spherical trig., ana- 
lytical geom., least 
squares. 


Schools for land surveyors, 
higher oourse. 


Average age, 33 

a 

Full timer 
(See table, p. «.) 

Alg.. plane and solid ana* 
lytlos, calculus, differen- 
tial aquations, dynamics, 
least squares.' 


Commercial and industrial schools in Russia. 


' Requirements. 

j Schools for 
apprentices. 

1_ 

Elementary 
trade schools. 

Trade schools. 

Lower “technical 
■' schools. 

Secondary tech- 
nical achooisj 

Years of previous 




7 


school attendance 
required. 

Approximate age at 

1 12 to 16 

12 to 16 



r 

entrance. 

Number of yean In 
the course. 

Hours per week In 
school... 

Hours per week for 

i 

3 

Part time. 

4 

W a: 

Arith. 

3 

3 

4 or lean. 

mathematics. 
Courses in matbe- 
matlos. 

( 

^Lrith.,geom. 

i: 

i 

nhr — : — 

Arith., geom. 
geometrical 
drawing. 

■ , 1 , 

Arith., alg., 
geom., me- 
chanics, pro- 
jection draw* 

* ■ . .i 

Alg., geom.. trig- 
ana lytl cal 
geom,, me- 
chanics. M»* 
metrical draw- 











MATHEMATICS IN COMMERCIAL AND INDUSTRIAL SCHOOLS. 
Oo»UMrc«fl and industrial school t in Spain, 


t 

Requirements. 

Frepatory 

commercial 

schools. 

Elementarr 

commercial 

schools. 

Higher commer- 
cial schoola. 

Schools of arts 
and Industries. 

Navigation 

.schools. 

Courses In matho- 
matfcm, 

Arlth., alg. 

Arlth., alg. ■ 

Alg., oom marc W 
calculation. 

Arlth,, air, 
Ifcom., descrip- 
tive geom., 
trig., me- 
c hanks. 

. ■ 1 — 

Arlth., alg,, 
gw>m., trig. 


Commercial and industrial schools in Su .^n. 


Requirements, 


F>mfnttrj’ - i Middle Uvhnkal 
Industrial schools. I schools. 


Y«n of previous school attendance required. 

Approximate age at entrant* 

Number of yean In the course 

Hours per week In school .• 

Hours per week for mathematics 

Courses in mathematics 


O* 


* ft 

H 
2V 3 
Fart time. 
I'robably 2 for 2 
years. 

Arfth ,alg., feom. 


it 

18 

3 

Full time. 


Arfth., ala., pier* 
and solid mom., 
trfo., analytical 
geom., descrip- 
tive | com. 


Commercial and trufua trial schools in Suitzerland. 


Requirements. 


Years of previous school attendance re- 
quired. 

Approximate age at entrance, 

Number of years in the course 

Hours per week In school • 

Hours per weak for mathematics 


Courses in mathematics. 


Complemen- 
tary t'om- 
mmial Instruc- 
tion. 


It or over. 
8 

Fart time. 
1 or 2 for 3 
years. 

Comm erctal 
arlth. 


Secondary 

commercial 

instruction. 


It or over. 

lor 2 
Fart time. 
3 


Com merelal 
arlth. 


Higher schools 
of commerce. 


14 or over. 
3 or 4 
2ft 

1st year, 3; 2d, 
4; 3d, 3; 4th, 
3.* * 

Arlth., alg., 
geom., trig. 


Schools of 
administration 
and for the 
railway senior. 


14 pr 13 
_ 2 or 3 

J^iiU time. 
1st year, ft; ?d, 
V3d,S. * 



I 


- - V fa, " 

xi.’.;hc- -“-A-. tSWP 1 ’.V.r* J *-jT . * : v .. 1 - . 


1 



Requirements. 

Vocational oourses. 

Permanent rota- 
tional schools.' 

MlddlMefcmiicol ! 

'^aQiooU. ♦ 

Years of previous school attendance re- 
quired. 

Approximate -age at entrance 

Number of yearn in-the course. 

Hours per week in school 

Hours per wqok for mathematics! 

Courses In mathematics. 

4 

ft to 8 

14 
2 or 3 
4 to L 
. JM»4 

Arlth., geom., pro- 
jection drawing. 

% ^ 

ftjtolT 

- .-"^14 or 15 

2, 3, or 4 
^ 52 to 50 

4 each year, *j>- 
proitmatefy. 
Arlth., alg., geom., 
trig., mechanics, 
projection draw- 

^ .. ' 

15 ’ 1 

24 or 3 
40 

1st year, 12 to 15; 2d, 13 
to 1ft; 3<L 2 to 4. 

Arm*., algv, geom.. A 

trig., analytical . 
geom., calculus, me- 
chanic, descriptive jj 

geom., projection 
arsgring. 
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I * 

Commerfial and industrial $diooU inthe United State*. 





i • 

Intermediate 



Requirements. 

lVlvate 

commercial 

schools. 

Commercial 
departments 
In high 
schools. 

Commercial 
high schools. 

industrial, 
preparatory 
trade; or 
vocational 

Trade 

schools with 
day course*. 

Apprentice- 
ship schools. 



i . 

: . X-. 

schools. 


i 

Years of precious 

I’sually S 

* 

8 

8 

«to« 

6 hi 8 

etoi 

school attend- 
ance required. 



* 




Approximate ago 
at entrance. 

14 or over. 

14 

14 

14 

14 

14 or over. 

Number of years 

1 to 2, 


i 4 




In the course. 






Hours per week In 

Full lime. 

Full time. 

| Full t itne. 

Full time. 

Full time. 


school. 

noun per week for 

3 for 1 year. 

S for 3 years. 

1 5 for 4 years. 




mathematics. 




I'otinw in mathe- 

Commercial 

Commercial 

j Commercial 

Shop mathe- 

•Arith., aU , 

ArFh., alp.. 

matics. 

arithmetic. 

arith., aJg., 
geom. 

arith. ,a1r., 
| Room. 

matics. 

^? m " 

64 .°“'’ 

Requirements. 

« 

Evening 

schools. 

I ‘art- time 
schools. 

Trade 
schools for 
the colored 
races. 

Technical 
schools with 
day courses. 

Manual* i 
training 1 
and tech* 
nlcai high j 
schools, j 

j Agricultural 
high schools. 

* 

Years of previous 
school attend- 

ft or K, 

* 

1 

13 

"l 

8 ! 

$ 





ance required. 



1 




Approximate age 
at entrant. 

Various. 

14 to 10. 

! ,: j 

-!H 

14 

U 

Nutnher of years 
in Ike oou*f*o. 


* 4 

4 

4 


4 



Full time. ) 

Full time. 

' Full tin*. 

Full tin*. 

Hours per week in 
school. ■ 



Hours per week 
tor raathetfiatk-s. 



4 fok 3 years. 

5 for 3 years. 

3 for 3 or 4 
years. 

5 for 3 years. 



Courses to mathe- 

Air., arith., 
>"f tom., 


Arith., qlp.. 
Re om . . 
applied 

Al « > , ^Ig.. 
analytical 

Alp., plane 
and solid 

Arith., alt, 
pram. 

matics. 

' 

.» 1 

trig., an- 


groin., oal- 

frig 0 m * * 


alytical 


math. 

C II I It 9 , 



geom. .me- 



mechan- 



chanics. 


t 

ics. 

i 









NAMES OF TYPES OF SCHOOLS, WITH EQUIVALENTS 
USED IN THIS REPORT. 


In reading such a repfort as the present, it is often desirable to be 
able to determine the exact name, in the foreign language, of the 
, schools under consideration. In order to avoid the frequent repeti- 
tion, in the body of the report, of the names of the schools, the follow- 
ing tables of equivalents have been prepared. 

There are given below the names, as they appear in the reports of 
the International Commission, of the types of schools in the different 
countries, and th6 terms used as equivalents in this report: 

AUSTRIA. 


Hflhere Handelsschulen 

Qewerblicfee Fortbildungaschulen 

Spezialkurse f fir Meister und Gehilfen 

Allgemeine Handwerkerschulen 

Fachschulen fflr einzelne gewerbliche 
Zweige. n 

Bau- und Kunsthandwerkerschulen 

Werkmeisterschulen : 

HOhere Gewerbeechulen. 

g here Fachschulen fflr Textilindustrio. 

tuengewerbeechulen 

Koch- und Haushaltungssch ulen 


Higher Commercial Schools. 

Industrial Continuation Schools. 

Special Courses for Masters and Assist- 
ants. 

General Trade 'Schools. 

Trade Schools for Particular Trades. 

Schools for the Building Trades and the 
Mechanical Arts. 

Schools for Master Workmen. 

Higher Industrial Schools. 

Higher Schools for the Textile Industry. 
Industrial Schools for Women. 

Schools for Domestic Science. 


DENMARK. 


Elementarachulen fflr Technik, Handel $ Elementary Technical, Commercial, and 
und Seefahrt. Navigation Schools. 

Tagesschule fflr Bauhandwerker Day School for Builders. 

Tageaschulen fflr Maschinenkonstrukteure Day Schools for Machine Constructors 
und Elektiotechniker. . and Electrotech nolog ista. 

t Veterinfir- und landwirtschaftliche Hoch- Veterinary and Agricultural High School, 
schule. 

FINLAND. 

iScolee pour les Employees do Commerce.. Schools for Commercial Em 

£coles de Commerce. Schools of Commerce . 

Institute Commerciaux Commercial Institutes. 

ficoles Techniques Inf&deures. Lower Technical Schools. 

jS}coles de Tr^vaux Manuels. Manual Training Schools. 

&oles de Metiers Inf4rieures et 8up£r- Lower and Higher Trade Schools. 

/ feures. . 

ficoles Profeasionellea. Vocational Schools. 

jftooles Industriellee Industrial Schools. 

W 
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FRANCE. 


^coles Primaires Sup^rieurea de Gaiyona. . 
ilcoles Pratiques de Commerce et d*In- 
»dustrie. ^ 

IiJcolefl Nationales Profeaeionelloe 

ficoles Pratiques de Commoitre 

ilcoles Profossionolles et M^nag&rea.T. 


Higher Primary Schools for Bpyis. 
Practical Schools of Commerce and In- 
dustry. 

National Vocational Schools. 

Practical Schools of Commerce. 

£coles Profesaionelles et M&iag&es. 


GERMANY. 


Kaufmanniaehe Fortbildungsschulon 

Handels vorschulen 

Hflhero Ilandolskurso 

Handelscealschulen 

Gewerblicho Fortbildungssclrulen 

Fachschulen fttr die Metallindustrie 

Werkschulen ; 

Abend* und Sountagsklaaeen fUr Hand- 
werker. 

Technische Mittelachulen 

Navigationsschulcn, 


Commercial Continuation Schools. ' 
Commercial Preparatory Schools. 

Higher Commercial Courses. 

Commercial Realschulen. 

Industrial Continuation Schools. 

Trade Schools for the Metal Industries. * 
Factory Schools. 

Evening and Sunday Classes for Artisans. 

Middle Technical Schools. 

Navigation Schools. 


% 


HOLLAND. 


Buigeravondscholen 

Ecoles Profesaionelles 

Ecoles do Deasin 

&olos Techniques 

Ecoles de Marino 

Enseigneinent Moyen Technique, 
ficoles Profesaionelles pour Filles. . 

Vocational Schools for Girls. 



Hungary. 


\ 

Hfihere nandelaschulen 

Geworbliche Fachschulen 

Hflhere Gewerbeschulen '. . . 

Trade Schools. , 

4/ 

* 

ITALY.' * ^ 


Scuole Agraria Pratiche 

Scuole Agraria Superiori 

Scuole Minerarie. 

Scuole di Commercio Inforiori 

Scuole di Commercio Superiori 




RUSSIA. 


Ecoles d Apprentis 

Ecoles El4mentau«s de Metiers... . 

Ecoles de M6tiere 

Ecoles Techniques InftSrieuies. . . . 
Ecoles Techniques SOcondatres. . . 



* 

SWEDEN. 





Elementartechniache Gewerbeschulen. . Elementary Industrial Schools. 
Technische Mittelschulea. Middle Technical Schools. 




II !■■■?■ 


A, 


I 
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96 'MATH3££ATIC8 IK COMMERCIAL AND INDUSTRIAL 8CH00LS. 

SWITZERLAND. 

Confj)lementary Commercial Instruction. 


T 


Enseignement Commercial Compl&nen- 
ta»re. 

Enseignement Commercial Socondaire. . 

£coles Sup^rieurea de Commerce 

6coles d’Administration et de Chemins 
de For. 

Oours Professionals. . . . . „ ¥ . , j 

ficoles Frofesaionelles Permanentes. . . 
IScolea Techniques Moyeztues 


Secondary Commercial Instruction. 

Higher Schools of Commerce. 

Schools oi Administration and for the Rail* 
way Service. j 

Vocational Courses. 

Permanent Vocational Schools. 

Middle Technical Schools. 
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[Note.— With the exceptions imiicated, the documents named below will be seat free cf charge upon 
application to the Commissioner of Education, Washington, D. C. Those marked with an asterisk (♦) 
are no longer available for free distribution, but may be had of the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., upon payment of the price stated. Remittances should be made 
in oo In, currency, or money order. Stamps are not aooepted. Numbers omitted are out of print,! 

19Cf. 

♦No. 3. State school systems: Legislation and judicial decisions relating to pnblic education, Oct. 1, 1904 m 
to Oct. 1, 1906. Edward C Elliott lAots. 

3 ' * 1908. 

♦No. fi. Education in Formosa. JoleSh H. Arnold. iOots. % 

♦No, 6. The apprenticeship system In Its relation to Industrial education. Carroll D. Wright, 15 eta. 

No. 8. Statistics <ff State universities an (toother Institutions of higher education partially supported by 
* the State, 1907-1908. 

190 ©. 

♦No. 1. Faculties for study and research in the offloes of the United State* Government In Washington. 
• Artbnr T. Hadley. 10 eta. 

No. 2. Admission of Chinese students to American colleges. John Fryer. 

♦No. 3. Dally meals of school children. Caroline L. Hunt 10 ots. 
fto. A. Statistics ef pubUc, society, and school Ubraries in 1906, 

♦No. 6. Instruction in the fine and manual arts in the United States. A statistical monograph. Henry 
T. Bailey. IScts. 

No. 7. Index to* the Reports of the Commissioner of Education, 1867*1907. t 

*Np. 8. A teacher's professional library. Classified list of 100 titles. A ots. 

♦No. 9. BlbUography of education for 1906-0: lOcts. 

No. 10. Education for efficiency In railroad service, '4. Shirley Eaton. 

♦No. 11. Statistics of State universities and other institutions of higher education pert tally s up por t ed by 
the State*, *906-9. Acts. 

1910 . 

♦No. 1. The movement for reform In the teaching of religion in the pnbUo schools of daxony. Arley B. 

4 Show. A cts. , * ' 

No. 2. State school systems: III. Legislation and judicial derisinns relating to public education, Oot, I, 
1906, to Oct. 1, 1909. Edward C. Elliott. 

♦No. A. American achoolhouses. Fletcher B. Dreealar. 75 ots. 


1911. 

•No. 1. Bibliography of science teaching. A ots. 

♦No. 2. Opportunities for graduate study in agriculture In the United Stans. A. C. Monahan. A ots. 

♦No. 3. Agencies for the Improvement of teachers in service. William C. Ruedlg$r. 1A cts. 

No. 4. Report of the commission appointed to study the system of education In the publlo schools of 
Baltimore. 10 cts. 

♦No. A. Age rfnd grade census of schools qnd colleges. Oeorge D. Strayer. 10 cts. 

♦No. 6. Graduate work in mathematics in universities and in other Institutions of Uke grade in the Uqjfeed, 
Sjptes. 5 cts. 

No. 7. Undergraduate work in mathematics in colleges and universities. 

No. 9. Mathematics in the technological schools of collegiate grade in the United States. 

♦No. 13. Mathematics In the elementary schools of the United States. 15 cts. < 

•No. 14. Provision for exceptional children in the public schools. J. H. Van Sickle, lightnar Witmer, 
and Leonard P. Ayres. 10 9 

♦No. 15. Educational system of China arreoently reconstructed. Harry E. King. 10 cts. 

No. 19. Statistics of State universities and other institutions of higher education partially supported by 
the State, 1910-11. f ' . 

I 1919. 

♦No. 1. A ccum of study for the preparettonofniral-ecbool teacher*. ^.Motchlsrand W.J.Czgfg. A ota. 
•No. 3.* Report of oommittee on uniform reoords and reports. A ots. 

•No. 4. Mathematics in technical secondary schools in the United States, A ota. 

♦No. A. A study of expenses of cttymbool systems. Harlan Updegrafl. 10 ota. 

♦No. ft. Agricultural education In seoandary schools. 10 ots. ' 

•No. 7. Educational status of nursing. M. Adelaide Nutting. IO ots. 
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•No. A Peaoe day. Fannie Fern Andrews. 5 eta. (Later publication, 1913, No. 12. 10 ota.] 

•No. 9. Coon try schools fordtty boy». William 8. Myers. loots. 

No. 11. Conent educational topics. No. l. v 

•No. 13. Influences tending to improve the work of the teacher of mathematics. 5 ets. 

•Nq. 14, Report of the American commissioner! of the International commission oq the teaching of mathe* 
matlos. 10 cts. 

•No. 17. The Monteesori system of education. Anna T. Smith. 5 cts. 

•No. 13. Teaching language through agriculture and domestic science. If. A. Let per fi cts. 

•No. 19. Professional distribution of ooUege and university graduates. Bailey B. Burrltt. ‘loots. 

No. 22. Public and private high schools. - ^ 

•No. 23. Special collections in llhrarlea In the United States. W. D. Johnston and I. G. Mudge. 10 cts. . 
No. 26. Bibliography of child study f(y the years 1910-11. 

No. 27. History of public-school education In Arkansas. Stephen B. Weeks. 

•No. 28. Cultivating school grounds In Wake County , X. .C. Zebu Ion Judd, fi cts. 

No. 29. Bibliography of the -teaching of mathematics, 1900-1912. D. E. Smith and Chas. Golds! her. 
No. 30. Let In-American universities and special schools. Edgar E. Brandon. 

. 1913. 

No. 1. Monthly record or current educational puhUcatlons, January, 1913. 

*Np. 2. Training oourses for rural teachers. A. C. Monahan and R. II. Wright, fi cts. 

•No. 3.* The teaching of modern languages In the United States. Charles IT. IXandschin. 15 cts. 

•No. 4. Present standards of higher education In the United states. George E. Mac Lean. 20 cts. 

No. fi. Monthly record of current educational publications, February, 1913. 

•No.' 6. Agricultural Instruction hi high schools. C. H. Robison and F. B. Jenks. 10 ota. 

•No. 7. College entrance requirements. Clarence D. Kingsley. 15 cts. 

•No. 8. -The status of rural education In the United States. A. C. Monahan. 15 cts. 

No. 11. Monthly record of current educational publications, April, 1918. 

♦No. 12: The promotion of peace. Fannie Fern Andrews.- 10 cts. 

•No. 13. Standards and tests for measuring tho efficiency of schools or systems of schools, fi eta. ' 

No. lfi. Monthly record of current educational publications, May, 1913. 

•No. 16. Bibliography of mod leal inspection and health supervision. 15 cts. 

•No. IS. The fifteenth International congress on hygiene and demography. Fletcher B. Press tar. 10 cts. 
No. 19. German Industrial education and its lessons for the United States. Holmes Beckwith. 

•No. 20. Illiteracy In tho United States. 10 cts. * 

No. 21. Monthly record of current edneatlonal t pr*''tcutions, June, 1913. 

•No. 22. Bibliography or industrial,- vocation - am, trade education. 10 cts. 

•No. 23. The Georgia club at the State Normal ’chool, Athens, Ga., for the study of rural sociology. E.C. 
Branson. 10 cts. 

•No. 24. A comparison of puhllo education In Germany and tn the United States. Georg Kerschenstelner. 
6 cts. 

•No. 25. Industrial education In Columbus, Gh. Roland B. Daniel. 5 cts. 

•No. 26. Good roods arbor day. Susau B. Slpe. 10 cts. 

•No* 28. Expressions on education by American statesmen and publicists, fi cts. 

•No. 29. Accredited secondary schools In the United States. Kendrlc C, Babcock. 10 cts. 

•No. 30. Education In the South. ( 10 cts. 1 ' 

•No. 31. Spoclal features in city school Systems. 10 cts. + 

No. 32. Educational survey of Montgomery County, Md. . ^ „ 

•No. 34. Pension systems in Groat Britain. Raymond W. Sles. 10 cts. 

. •No. 35. A list of books suited to a high-school library. 15 cts. " 

•No. 36. Report on the work of Urn Bureau of Education Tor the natives of Alaska, 1911-12. loots. ‘ 

No. 37. Monthly record of current educational publications, October, 1913. 

•No. 38. Economy of time In education. 10 cts. 

No. 39. Elementary IndustrUlVhoul of Cleveland, Ohio. W. N. HaUtnann. 

•No. 40. The reorganised school playground. Henry S. Curtis. 10 cts. 

•No. 41. The reorgan lzat4ou of scoondary education. 10 cts. 

No. 42. An experimental rural school at Winthrop Collegp. H. 6. Browne. 

•No. 43. Agriculture and rural-life day; material for its observance. Eugene (\ Brooks, loots. 

•No. 44. Organized health work In schools. E. B. Hoag. 10 cts. 

No. 46. Monthly record of current educational publications, November, 1913. 

•No., 46. Educational directory, 1913. lfi cts. 

•No. 47. Teaching material in Government publications. F. K. Noyes. 10 cts. 

•No. 48. School hygiene. W. Carson Ryan, Jr. lfi cts. 

Nq. 49. The Fsrragut Sdiool, s Tennessee country-life high school. A. C. Monahan and Adams Phillips. 

. •No. fiO. The Fitchburg plan of cooperative industrial education. M. R. McCann. . 10 eta, 

•No. fil. Education of the immigrant. io cts. ' . . v 

•No. 52. Sanitary acbootbOuaoa. Legal requirements In Indiana and Ohio. 5 cts. 

No. 53. Monthly record of current educational publications, December, 1913. 

No. 54. Consular reports an industrial education In Germany. 
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No. 56. Legislation and Judicial decisions relating to eduoation* Del. 1, 1900, to Oct 1,1912. James 0. 

Boykin and WllUam R. Hood. f 

No. 56. Educational system of rural Denmark. Harold W. Foght. 

No. 59. Bibliography of education for 1910-11. 

No. 60. Statistics of State universities and othv Institutions of higher education partially supported by 
' the State, 1012-13 

1914 . 

♦NQjl. Monthly record of current educational publications, January, 1914. 0 eta. at 

, No. 2. Compulsory school attendance. 

♦No. 3. Monthly record of current educational publications, February, 1914. 5 eta. 

No. 4. The school and the start In life. Meyer Bloomfield. 

No. 5. The folk high schools of Denmark. L. L. Friend. 

No. 6. Kindergartens In the United States. * 

No. 7. Monthly record of current educational publications, March, 1914. 

♦No. 8. The Massachusetts home-project plan of vocational agricultural education. R.W.8tlmaon. 15 eta. 
No. 9. Monthly record of current educational publications, April, 1914. 11 

No. 10. Fbysical growth and schral progress. B. T. Baldwin. : ♦ 

♦No. 11. Monthly record of currems educational publications, May. 1914. Sets. 

♦No. 12. Rural schoolhouses and grounds. F. B. Dresslar, 60 eta. * 

No. 13. Present status of drawing and art In the pigmentary and secondary schools of the United States. 

, Royal B. Famum. / 

No. 14. Vocational guidance. 

No. 15. Monthly record of current educational publications. Index. 

No. 10. The tangible rewards of teaching. James C. Boykin and* Roberta King. 

No. 17. Sanitary survey of the schools of Orange County, Va. Roy K. Flannagan. \ 

~No. 18. The public-school system of Gary, Ind. William P. Burris. 

No. 19. University extension In the United States. Louis E. Reber. 

No. 20. The rural school and hookworm disease. J. A. Ferrell. 

No. 21. Monthly record of current educational publications, September, 1914/ 

No. 22. The Danish folk high schools. H. W. Foght. 

No. 23. Somo trade schools in Europe. Frank L. Glynn. 1 

No. 24. Danish-elemrntary rural schools. H. W. Foght. 

No. 25. Important features In ru^al school Imifrovement. W. T. Hodges. 

No. 26. Monthly record of current educational publications, October, 1914. 

•No. 27. Agricultural teaching, 15ctx. 

No. 28. The Montessorl method and the kindergarten. Elisabeth Harrison. 

No. 29. The kindergarten In benevolent Institutions. • * ^ 

♦No. 30. Consolidation of rural schools and transportation of pupils at public expense. A. C. Mona- 
han. 25 cts. 


♦No. 31. Report on the work of the Bureau of Education for the natives of Alaska. 25 cts. 

No. 32. IMblicranphy of the relation o> secondary* schools to higj^r education. R. L. Waikley. 

No. 33. Music in the public schools. W ill Karhart. 

No. 34. Library instruction Irrunlversitke, colleges, and normo^M^eels. Henry. R, Evans. 

No. 35. The training of teachers In England ,SScotland, and Germany. Charles H. Judd. 

•No. 36. Education forth© home— -Part I. General statement. B. R. Andrews. 10 cts. 

•No. 37. Education for the home— Part II. Slate legislation, schools, agencies. B. R. Andrews. 30 cts. 
No.38. Education fer tli e home — Part III. Colleges and universities. B. R. Andrews. s 

No. 39. Education for the home— Part IV. Bibliography, list of schools. B. R. Andrews. 

No. 40. Care of the health of boys In Girard Colloge, Philadelphia, Pa. t m 

No..41. Monthljf record of current educational publications, November, 1914. 

No. 42. Monthly record of cuiront educational publications, December, 1914. % 

No. 43. Education^ directory, 1914-15. 

No. 44. County-unit organisation for the administration of rural schools. A. C, Monahan. 

No. 45, Curricula in mathematics. J. C. Brown. % 

No. 46. School savings banks. Mrs. Sara L. Obcrholtser. 

No. 47. City training schools for teachers. Frank A. M^nny. * 

No. 43. The educational museum of the §t. Lou^ public schools. C. G. Rath man. 

No. 40. Efficiency and preparation of rural school-teachers. H. W. Foght. ' . 

No. 50. Statistics of State universities and Statq^collegcs. 

1915. 


No. 1, Cooking in the vocational school. Iris P. O’Leary. 

No. 2. Monthly record of current educational publications, January, 1915. 
No. 3. Monthly record of current educational publications, February, 1915. 
No. 4. The health of school children. W. H. Heck. « 

No. 5. Organisation of State departments of education. A. C. 'Monahan. 
No. A. A study of colleges and high schools. 


lif 


frULLMTIH OF THE BUREAU OF EDUCATION. 


1 


IV' 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 


7. Accredited secondary schools In tbe United States. Samuel F. Capen. 

8. Present status of the honor system In oolleges and universities. Bird T. Baldwin. 

». Monthly record of current educational publications, March, 1915. 

10. Monthly*reoord of current educational publications, April, 1915. 

1L A statistical study of the public school fystams of the southern Appalachian Mountains. Nor 
man ^rcat. 

12. History of public school education tn Alabama. Stephen B. Weak*. 

13. 'The scboolhouae as the polling place, £. J. Ward . 

14. Monthly record of current educational publications, May, 1015. * 

15. Monthly reocrd of current educational publications. Index, Feb., 1914- Jan., 1915. 

15. Monthly record of current educational publications, June, 1915. 

17. Cl vie education in elementary schools as illustrated In Indianapolis. Arthur w, Dunn. 

18. Legal education in Great Britain, H. 6. Richards. 

19. Statistics o / agricultural, manual training, and industrial schools, 1913-14. 

30. The rurtfl school system of Minnesota, H. W. Fc«ht. 

?l., Schoolhouse sanitation. William A. Cook. 

22. State versus local oontrol of elementary education. T. I.. MscDowell. 

23. The teaching of community civ ksa. 

24. Adjustment between kindergarten and first grade. Luella A. Palmer. 

35. Public, society, and schoollibrariea. % 

35. Secondary schools in the States of Central America, South America, and the West Indies. 
Anna T. Smith. * 

37, Opportunities for foreign students at colleges and universities in the United Stales. Samuel P. 
Capon. 

28. The extension of public education. Clarence AVFerry . * 

29. The truant problem and the parental school. James 8. Hiatt. 

30. Bibliography of education for 1911-11 

31. A comparative Study of the salaries of teachers and officers ’ 

32. The school system of Ontario. H. W. Foght. 

S3. Problems of vocational education in Germany. Geo. E. Myers. 

34. Monthly Record of current educational publications, September, 1915. 
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